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PREFACE 


This manual provides field service information for the Hewlett-Packard 2647A Graphics Terminal. The 
HP 2647A is a state-of-the-art product and, because of product design, a complete modular philosophy has 
been implemented to minimize on-site time for repair. There are two additional manuals associated with 
this terminal — a User’s Manual and a Reference Manual. These manuals are listed below: 

• HP 2647 A Graphics Terminal User's Manual , part no. 02647-90001. 

• HP 2647 A Graphics Terminal Reference Manual , part no. 02647-90002. 


The User’s Manual contains operator instructions; the Reference Manual contains programming infor- 
mation, installation instructions for the terminal and accessories, self-test instructions, and a brief 
overview of the terminal’s architecture. 

The Service Manual is divided into three sections: 

• Section I provides a functional level block diagram discussion of the terminal. 

• Section II provides information relative to troubleshooting, alignment and adjustment, preventive 
maintenance, and the use of HP CTU Tester. 

• Section III contains removal and replacement procedures for terminal assemblies, instructions for 
rethreading a tape cartridge, and a list of field replaceable parts. 


The following accessory manuals are also available: 

• 13246A/B Printer Subsystem (9866A/B) Operator's Manual, part no. 13246-90901. 

• 13250B Serial Printer! Extended Asynchronous Data Communications Interface Operating Manual, 
part no. 13250-90004. 

• 13254A Video Interface Accessory Operating and Service Manual, part no. 13254-90001. 

• 13349A Printer Subsystem Operator's Manual, part no. 13349-90901. 
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FUNCTIONAL OPERATION 


SECTION 


1-1. INTRODUCTION 

This section contains a block diagram level theory of 
operation discussion for the terminal. 

1-2. GENERAL DISCUSSION 

As shown in figure 1-1, the terminal basically consists of a 
power supply section, display section, memory section, 
control section, and input/output section. The interaction 
of these sections to provide the terminal’s capabilities is 
discussed briefly in the following paragraphs. 

The power supply section consists of a Power Supply PCA 
and a Power Supply Control PCA that convert the primary 
power source into required operating voltages and basic 
clock pulses for the terminal. Except for the Sweep PCA, 
all interfacing between the power supply section and other 
terminal modules is provided by the Backplane Assembly. 

The display section consists of a display controller subsec- 
tion, graphics display subsection, Sweep PCA, CRT dis- 
play, and, if installed, a Display Enhancement PCA. The 
display controller subsection generates all timing and con- 
trol signals for the display section, provides drive signals 
for the Sweep PCA, initiates ASCII character (data) trans- 
fers from the memory section, and converts the ASCII 
characters into video drive signals. The graphics display 
subsection, which is part of the display section, consists of 
a Graphics Display Memory PCA, a Graphics Mi- 
crocontroller PCA, a top plane connector assembly, and a 
rear connector assembly. The graphics display subsection 
provides storage capability for the terminal’s graphics 
matrix and a converter system that converts memory data 
into serial data. This data is displayed on the CRT via the 
Display Control and Display Timing PCA’s. When instal- 
led, the Display Enhancement PCA generates the re- 
quired drive signals to add half bright, underline, and 
blinking display enhancements to the CRT and provides 
the capability for adding up to three additional 128 char- 
acter sets to the terminal. The Sweep PCA is controlled by 
the Display Timing and Display Control PCA’s (also the 
Display Enhancement PCA when installed) and generates 
all drive signals, including filament and high voltages 
required by the CRT display. Timing and control signal 
interfacing between the display controller subsection 
modules (including the Display Enhancement PCA when 
installed) is provided by the Top Plane Assembly. Data, 
associated transfer signals, and address interfacing be- 
tween the subsection modules and other terminal modules 
is provided by the Backplane Assembly. 


The control section is the central processing unit of the 
terminal and consists of the Processor and Control Mem- 
ory PCA’s. The Processor PCA fetches instructions from 
the operating system section of the Control Memory PCA 
and executes them; accessing the memory section, imple- 
menting input/output section modules or, if installed, im- 
plementing the Display Enhancement PCA. In addition, 
the control section also controls and directs received byte 
information to the display section for translation from 
ASCII code into video signals. All signals interfacing be- 
tween the control section and the other terminal modules 
is provided by the Backplane Assembly. 

The memory section provides the operator with the usable 
RAM storage capability of the terminal. This section con- 
sists of Memory PCA’s which provide random access mem- 
ory to the terminal. All read/write memory is accessed by 
the Processor PCA through the Backplane Assembly. 

The input/output section is divided into a keyboard sub- 
section, storage subsection, computer subsection, and 
peripheral subsection. All three subsections are im- 
plemented by the control section through the Backplane 
Assembly. The keyboard subsection consists of the 
Keyboard Assembly and Keyboard Interface PCA which 
provide direct data and instruction entry by the terminal 
operator. The storage subsection is a dual cartridge tape 
unit that provides data storage and retrieval capabilities 
for the terminal. The subsection consists of a Cartridge 
Tape Unit (CTU) Interface PCA, a Read/Write PCA, a 
CTU Top Plane Assembly, two CTU Transport As- 
semblies, and two or more tape cartridges. Each tape car- 
tridge contains 140 feet of single-track 0.150 tape with a 
maximum formatted storage capacity of 128-K, eight-bit, 
data bytes. The dual cartridge tape unit provides full read 
and write capabilities in phase-encoded format. Data, as- 
sociated transfer signals, and address interfacing between 
this subsection and other terminal modules is provided by 
the Backplane Assembly and CTU Interface PCA. The 
Read/Write PCA controls recording, reading, and tape mo- 
tion of the two CTU Transport Assemblies. Interfacing 
between the two PCA’s is provided by the CTU Top Plane 
Assembly and interfacing between the Read/Write PCA 
and the two CTU Transport Assemblies is provided by a 
Motor Cable Assembly and two CTU Cable Assemblies. 
The computer subsection consists of the Asynchronous 
Data Comm PCA and an interface cable assembly which 
provide a communication link between the terminal and 
an external computer. The peripheral subsection, if instal- 
led, consists of the Terminal Duplex Register PCA with an 
interface cable assembly and the HP-IB Interface with the 
HP-IB Interface Bus. The Terminal Duplex Register PCA 
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and associated cable provide a communication link be- 
tween the terminal and an external peripheral device such 
as a paper printer. The HP-IB Interface and the HP-IB 
Interface Bus provide a communication link between the 
terminal and a number of external peripheral devices 
which are connected to the HP-IB Interface Bus. 
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Figure 1-1. Basic Block Diagram 
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SECTION 


2-1. INTRODUCTION 

This section contains troubleshooting information for 
isolating terminal malfunctions to a replaceable assem- 
bly, alignment and adjustment procedures, preventive 
maintenance procedures, and instructions for using spe- 
cial test equipment. 



WARNING 



Hazardous voltages are present inside 
equipment. The procedures contained 
in this section shall be performed only 
by qualified service personnel. 



VORSICHT 



Innerhalb des Gerats bestehen gefahr- 
liche Spannungen. Die in diesem 
Abschnitt enthaltenen Arbeiten durfen 
nur durch Betriebsfachpersonal durch- 
gefuhrt werden. 



ATTENTION 



Des tensions dangereuses sont pr£- 
sentes a I’interieur du matdriel. Les 
operations decrites dans cette section 
ne devront etre effectuees que par un 
personnel qualifi&. 



AVVISO 



Pericolo: Alta tensione presente in 
questa apparecchiatura. Le procedure 
contenute in questa sezione debbono 
essere effettuate soltanto da qualificato 
personate di servizio. 



ADVERTENCIA 



Hay voltaje peligroso en el interior de 
este equipo. Los procedimientos ex- 
puestos en esta seccion solo deberi 
llevarlos a cabo el personal de servicio 
calificado. 
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2-2. TROUBLESHOOTING 

2-3. GENERAL TROUBLE ISOLATION 

PROCEDURES 

The majority of apparent terminal malfunctions are 

caused by incorrect operation. Therefore, before attempt- 
ing any detailed trouble isolation procedures, verify that a 

terminal malfunction truly exists as follows: 

a. Ensure that terminal is properly installed (power cord 
connected and fuses properly installed) and is set to 
correct operating mode. (Refer to the Reference 
Manual for installation and configuration 
procedures.) 

b. Ensure that special function keys are being used cor- 
rectly and in correct sequence (refer to the User's 
Manual). 

c. Determine whether or not any recent service routines 
(accessory installation, cables removed or installed, 
adjustments performed, etc.) have been performed on 
terminal. If so, check workmanship. 

d. Check all connections in accordance with paragraph 
2-4. 

e. Check keyboard in accordance with paragraph 2-5. 

f. Perform terminal self test in accordance with para- 
graph 2-6. 

g. Perform data communications self test in accordance 
with the Reference Manual. 

h. Check storage subsection (cartridge tape option) in 
accordance with paragraph 2-8. 
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2-4. CONNECTION INSPECTION 

Set mainframe rear panel -LINE switch to OFF, discon- 
nect power cord, and inspect cable connections as follows: 

a. Ensure that Keyboard Cable Assembly hood connec- 
tor is firmly connected to Keyboard Interface PCA. 

b. Ensure that interface cable assembly hood connector 
is firmly connected to the data communications PCA. 

c. If installed, ensure that peripheral interface cable 
assembly hood connector is firmly connected to Ter- 
minal Duplex Register PCA. 

d. Open terminal mainframe to its full open position in 
accordance with the Installation Section in the Refer- 
ence Manual , and check that all PCA’s are firmly 
seated in Backplane Connector Assembly. 

e. Ensure that Power Supply Control PCA is firmly sea- 
ted in Power Supply PCA connector J5 (refer to figure 
2-3). 

f. Ensure that all internal cable assembly connectors 
are correctly and firmly connected. 


2-5. KEYBOARD CHECKOUT 

The major part of the terminal keyboard can be quickly 
checked for proper operation by setting the terminal for 
local operation (REMOTE key up), pressing each of the 
keys listed in table 2-1, and obtaining the listed results. If 
an incorrect result is observed, a malfunction exists in 
either the Keyboard Interface PCA or Keyboard PCA. 
(Removal and replacement procedures are contained in 
Section III.) 


Table 2-1. Keyboard Checkout Keys 


KEY 

RESULTS 

DISPLAY FUNCTIONS 

DISPLAY FUNCTIONS Indicator 


lights 

1 

1 is displayed 

Q or q 

Q or q is displayed 

Z or z 

Z or z is displayed 

L 

L is displayed 

CNTL G 

is displayed 

Release DISPLAY 

Audible “beep” is generated 

FUNCTIONS key and 


again press CNTL G 


keys. 



2-6. SELF TEST 

The self test feature provides an overall check of the ter- 
minal making it possible to quickly analyze and isolate 
most terminal malfunctions. Section VII of the Reference 
Manual contains complete instructions for performing the 
three self tests (basic self test, cartridge tape self test, and 
data comm self test). A more comprehensive check of the 
storage subsection (cartridge tape units) is contained in 
paragraph 2-8. (Removal and replacement procedures are 
contained in Section III.) An overview of the basic self test 
and interpretations of indications are given below along 
with possible malfunctioning assemblies. 

a. Set mainframe rear panel —LINE switch to ON and 
observe keyboard. Some keyboard indicators may 
flash on and then off. If any indicators with the excep- 
tion of TRANSMIT indicator remain lighted, a mal- 
function exists in the Processor PCA. Also, Control 
Memory PCA ROM’s are checked. In most cases, if a 
ROM malfunction is encountered, or if a ROM is mis- 
sing, monitor will display either "'PAGE 0 ROM ER- 
ROR” or "PAGE 1 ROM ERROR” followed by some 
numbers, indicating that either a ROM IC is in the 
wrong socket, or the checksum was incorrect. (The 
basic terminal self-test flowchart in the Reference 
Manual shows the error messages.) Figure 2-1 shows 
the ROM numbers assigned to each socket (0, 2, 4, 
etc.) and the ROM IC part numbers for each location 
(e.g., 1818-0590 for ROM number 0). It also identifies 
page 0 and page 1. 

b. Check that TERMINAL READY appears in upper left 
corner of display monitor approximately seven sec- 
onds after terminal is energized. This verifies that 
Sweep, Processor, Control Memory, Display Memory 
Access (DMA), Display Control, and Display Timing 
PCA’s are operating correctly. If the alphanumeric 
cursor does not appear, a malfunction probably exists 
in the Sweep PCA. 

c. Press Keyboard TEST key and observe following 
sequence of events: 

(1) Keyboard indicators light. If no indicators light, 
malfunction probably exists in Power Supply or 
Power Supply Control PCA. 

(2) Entire display including cursor momentarily 
blanks which checks display portions of Pro- 
cessor, DMA, Display Control, and Display Tim- 
ing PCA’s. Also the ROM’s on the Control Mem- 
ory PCA’s are checked as described in step a. If 
display does not clear (blank), malfunction prob- 
ably exists in Display Control PCA. 
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1ST CONTROL MEMORY PCA (PAGE 0) 


2ND CONTROL MEMORY PCA (PAGE 1) 



ROM SOCKET NO. 


STANDARD 
DATA COMM. 


MULTIPOINT DATA 
COMM. WITHOUT 
MONITOR MODE 


MULTIPOINT DATA 
COMM. WITH 
MONITOR MODE 


1818-0600 C 28 


1818-0628 C 28 


1818-0614 C 28 


1818-0629 C 30 


1818-0629 C 30 


1ST CONTROL MEMORY PCA (PAGE 0) 

ROM 

SOCKET NO. 
(STARTING 
ADDRESS) 

ROM 

PART NO. 

FUNCTION 

0 

1818-0590 

Main Code 

2 

1818-0591 

Main Code 

4 

1818-0592 

Main Code 

6 

1818-0593 

Main Code 

8 

1818-0594 

Main Code 

10 

1818-0595 

Main Code 

12 

1818-0596 

Main Code 

14 

1818-0597 

Main Code 

16 

1818-0598 

Main Code 

18 

1818-0602 

File System 

20 

1818-0603 

File System 

22 

1818-0604 

File System 

24 

1818-0605 

File System 

26 

1818-0599 

Keyboard 

28 

— 

Data Communications 

30 

— 

Data Communications 


2ND CONTROL MEMORY PCA (PAGE 1) 


ROM 

SOCKET NO. 
(STARTING 
ADDRESS) 

ROM 

PART NO. 

FUNCTION 

0 

1818-0606 

File System 

2 

1818-0607 

File System 

4 

1818-0608 

File Systems 

6 

1818-0609 

File Systems 

8 

1818-0610 

File System 

10 

1818-0611 

File system 

12 

1818-0612 

File System 

14 

1818-0613 

File System 

16 

1818-0620 

Graphics 

18 

1818-0621 

Graphics 

20 

1818-0622 

Graphics 

22 

1818-0623 

Graphics 

24 

1818-0624 

Graphics 

26 

1818-0625 

Graphics 

28 

1818-0626 

Graphics 

30 

1818-0627 

Graphics 


Figure 2-1. Control Memory PCA ROM Locations 
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(3) While display is still blanked, the Memory PCA 
RAM’s are checked. In most cases, if a RAM mal- 
function is encountered, or if the amount of RAM 
storage on the Universal Memory PCA’s is less 
than 64K, the monitor will display "RAM ER- 
ROR” followed by some numbers indicating a de- 
fective Memory PCA. (The basic terminal self- 
test flowchart in the Reference Manual shows the 
error messages.) 

(4) Graphics Display Memory and Graphics Mi- 
crocontroller PCA’s are checked. A marching vec- 
tor memory test is performed and a series of 
graphical characters is displayed. If a RAM or 
controller malfunction occurs, the monitor will 
display "GRAPHICS SELF TEST ERROR” 
"MEMORY CHIP Uxy ”, where Uxy is the failing 
RAM chip on the Graphics Display Memory PCA 
(02648-60126). For example, if "MEMORY CHIP 
U51” is displayed, then RAM chip U51 must be 
replaced. (To replace a RAM chip refer to para- 
graph 3-8.) 

If multiple messages occur, i.e., message indi- 
cates every RAM chip has failed, or if replacing a 
RAM chip doesn’t correct the problem, the 
Graphics Display Memory PCA or Graphics Mi- 
crocontroller PCA should be replaced. 

To check graphical characters, visually observe 
the drawing, zooming, erasing, and panning of 
the test patterns being displayed. Observe the 
graphics cursor (an enlarged plus sign) for correct 
operation. If the graphics cursor does not work, 
replace the Graphics Display Memory PCA or the 
Graphics Microcontroller PCA. 

(5) One audible "beep” is generated. If not, keyboard 
speaker may be defective or a malfunction proba- 
bly exists in Processor PCA. 

(6) Entire character set is displayed and, after print- 
out, blinking cursor appears in first column of 
next lower line. The test pattern contains all 
available symbols and display enhancements. 
Last line of test pattern displays status of termi- 
nal. Refer to the Reference Manual for status byte 
definitions and correct test pattern displays. If 
test pattern is incorrect, refer to paragraph 2-9. 


2-7. DATA COMMUNICATIONS SELF 
TEST 

The procedures for performing this self test are contained 
in the Reference Manual. Following the procedures given, 
you should be able to isolate a malfunctioning assembly 
(i.e., Data Communications PCA, Cable, or modem.) 


2-8. HP-IB SELF TEST 

The HP-IB self test tests the PHI IC and the RAM buffer 
and exercises the burst transfer handware. To initiate the 
test, type TEST HPIB #4 then press the RETURN key. If 
the HP-IB fails the test, the following message will be 
printed: 

HPIB TEST FAIL, ERROR=X 
where X is a number from 1 to 4 and is decoded as follows: 

1 indicates no PCA installed. 

2 indicates a PHI IC error. 

3 indicates a RAM buffer error. 

4. indicates a burst transfer hardware failure. 

If the test is successful, the following message is displayed: 

HPIB TEST OK, HPIB ADDR= XX,S YSCTL= YES or 
NO, CIC=YES or NO 

This message shows the current strapping configuration of 
the HP-IB PCA. XX is an address, from 8 to 29, which 
uniquely identifies the HP-IB to differentiate it from all 
other HP-IB devices connected to the HP-IB. If YES is 
indicated for SYSCTL, the terminal has control of the 
HP-IB bus as soon as power is applied to the terminal. If 
NO is indicated, the terminal must wait for control. CIC 
means controller in charge. If YES is displayed for CIC, 
the terminal can transmit to another device connected to 
the HP-IB bus. If NO, transmission to another HP-IB bus 
device is not possible at this time. 


2-9. STORAGE SUBSECTION CHECKOUT 

The storage subsection checkout provides a check of the 
entire terminal, including the storage subsection, making 
it possible to quickly verify proper terminal operation and, 
when a malfunction exists, to isolate most malfunctions to 
a replaceable module. (Removal and replacement proce- 
dures are contained in Section III.) Perform the checkout 
in accordance with steps a through m. If a malfunction 
occurs, note the checkout step letter and refer to table 2-2. 
Table 2-2 is keyed to the checkout by step letter and 
contains a list of malfunctions that could occur for each 
step (SYMPTOM) and associated lists of PROBABLE 
CAUSE and CORRECTIVE ACTION procedures. If more 
than one probable cause is listed for a specific symptom, 
check the probable causes in the order listed. If more than 
one corrective action is listed for a specific probable cause, 
perform the corrective actions in the order listed. After 
any corrective action has been performed, check if the 
malfunction has been corrected. If the malfunction per- 
sists, check the next probable cause, perform the correc- 
tive action(s), and again check if the malfunction has been 
corrected. After any malfunction has been corrected, re- 
peat this entire checkout procedure to ensure proper ter- 
minal operation. 
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a. Open terminal to its half open position in accordance 
with the Installation Section in the R eference Man ual . 

b. Using at least two tape cartridges, check that car- 
tridges can be easily inserted and ejected for both 
UNIT 0 and UNIT 1. 

c. Perform terminal self test in accordance with para- 
graph 2-6. 

d. Press RESET TERMINAL key twice within 0.5 sec- 
ond and check that display clears and blinking cursor 
appears in upper-left corner of display. 


CAUTION 


Do not use tape cartridges containing 
data you wish to save when performing 
the following checkout procedures. Data 
previously stored on tape will be over- 
written with test data. 

Note: Many of the following test sequences can 

be individually duplicated using the HP 
CTU Tester discussed in paragraph 2-21. 
Whenever it is desired to perform such a 
test sequence more than once, it is rec- 
ommended that the CTU Tester be used 
rather than to repeat the entire checkout 
procedure. 


e. Set cartridge protect tab on both tape cartridges to 
RECORD position, insert tape cartridges in UNIT 0 
and UNIT 1, and observe the following sequence of 
events. 

(1) The tape cartridges sequentially rewind to 
beginning-of-tape (BOT) and then search forward 
to load point (LP). (Tape motion; fast reverse then 
slow forward.) 

(2) When both tapes are at LP, both eject buttons 
light. 


f. Press the COMMAND key to display the command 
functions along the bottom of the display; then press 
the following keys in the following sequence: 
NEXT(fl) three times, TEST (f4), TAPES (f4), and the 
RETURN key. The following sequence of events 
should occur: 

Note: If a malfunction occurs while testing 

either CTU Transport Assembly, test 
will halt and the eject button on the CTU 
Transport Assembly under test when the 
malfunction occurred will be lighted. 

(1) UNIT 0 eject button light starts blinking indicat- 
ing start of a complete test for UNIT 0. Test 
sequence is as follows: 

(a) Worst case test pattern (one record of 128 
"%Z” characters) is recorded on tape. (Tape 
motion; slow forward.) 

(b) Tape is backspaced over recorded test pat- 
tern. (Tape motion; slow reverse.) 

(c) Recorded test pattern is read and verified 
and an end-of-file mark recorded. (Tape mo- 
tion; slow forward.) 

(2) UNIT 0 eject button light stops blinking and re- 
mains on indicating successful completion of 
UNIT 0 test. 

(3) Two self-test patterns appear on display indicat- 
ing the successful completion of two basic termi- 
nal self-test sequences. 

(4) UNIT 1 eject button starts blinking indicating 
start of complete test for UNIT 1. Sequence of 
events for UNIT 1 test is identical to sequence of 
events for UNIT 0 test described in substeps (l)(a) 
through (l)(c) above. 

(5) Another self-test pattern appears and remains on 
display and both eject buttons remain lighted in- 
dicating the successful completion of UNIT 1 test. 


Table 2-2. Storage Subsection Troubleshooting Guide 


STEP 

SYMPTOM 

PROBABLE CAUSE 

CORRECTIVE ACTION 

Note: Some of the listed PROBABLE CAUSE malfunctions are preceded by an asterisk (*). The asterisk denotes 

that the malfunction can be further checked or verified by using the HP CTU Tester as discussed in 
paragraph 2-21 . Whenever such a malfunction is encountered, it is recommended that the tester be used to 
verify the malfunction before performing any CORRECTIVE ACTION instructions. 

a 

Not applicable. 



b 

Tape cartridge does not insert 
easily or does not seat properly. 

1 . Defective tape cartridge. 

2. CTU Transport Assy and main- 
frame front bezel not properly 
aligned. 

Replace tape cartridge. 
Align transport and bezel. 
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Table 2-2. Storage Subsection Troubleshooting Guide (Continued) 


STEP 

SYMPTOM 

PROBABLE CAUSE 

CORRECTIVE ACTION 



3. Defective CTU Base Assy. 

Replace CTU Transport Assy. 

b 

(Cont) 

Tape cartridge does not fully eject. 

Same as causes 1 through 3 above. 

Same as above. 


Tape cartridge ejects from 
terminal. 

Defective CTU Base Assy. 

Replace CTU Transport Assy. 

c 

Not applicable. 



d 

Display does not clear and/or 
cursor does not appear. 

1 . Operator error. 

2. Basic terminal malfunction. 

Press RESET TERMINAL key. 

Perform terminal self test (para- 
graph 2-6). 

e(1) 

No message appears and neither 
tape cartridge rewinds. 

NO TAPE message appears on 
display and only one tape car- 
tridge rewinds. 

! 

NO TAPE message appears on 
display and neither tape cartridge 
rewinds. 

RUNOFF message appears on 
display. 

1. CTU Top Plane not properly 
connected. 

2. CTU Interface and/or Read/Write 
PCA not properly connected. 

*3. Defective top plane or PCA top 
connectors. 

*4. Defective bus decoder and timing 
logic, command logic, or tape 
motion decoder. 

*5. Defective amplifier select logic 
or CTU drive circuits. 

1. Tape cartridge not seated prop- 
erly in CTU Transport Assy with 
lighted eject button. 

2. Defective tape cartridge. 

*3. Defective Head Bridge Assy in 
CTU Transport Assy with lighted 
eject button. 

*4. Defective cartridge detect circuit, 
amplifier select circuit, or CTU 
drive circuits. 

*5. Defective command logic, hole 
detect logic, or status bus drivers. 

*1 . Defective bus decoder and timing 
logic, command logic, hole detect 
logic, or tape motion decoder. 

*2. Defective amplifier select logic or 
CTU drive circuits. 

1. Defective tape cartridge in CTU 
Transport Assy with lighted eject 
button. 

*2. Defective Head Bridge Assy in 
CTU Transport Assy with lighted 
eject button. 

*3. Defective hole detect logic or 
hole detect flip-flop. 

Reinstall top plane on CTU Inter- 
face and Read/Write PCA top 
connectors. 

Reinstall PCA’s in Backplane Assy. 

Use CTU Tester in its ON LINE 
mode. Verify malfunction and, if 
necessary, replace top plane and/or 
PCA’s. 

Replace CTU Interface PCA. 

Replace Read/Write PCA. 

Eject and reinsert tape cartridge in 
Transport Assy. 

Replace tape cartridge. 

Replace CTU Transport Assy. 

Replace Read/Write PCA. 

Replace CTU Interface PCA. 
Replace CTU Interface PCA. 

Replace Read/Write PCA. 

If tape has run off either tape hub, 
either rethread (paragraph 3-11) or 
replace tape cartridge. If tape is at- 
tached to both hubs, rewind approxi- 
mately 1/2 inch of tape by manually 
rotating cartridge belt drive puck. 

Replace CTU Transport Assy. 
Replace CTU Interface PCA. 
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Table 2-2. Storage Subsection Troubshooting Guide (Continued) 


STEP 

SYMPTOM 

PROBABLE CAUSE 

CORRECTIVE ACTION 

e(1) 

(Cont) 

Both tape cartridges rewind, but 
neither searches forward to LP. 

*1 . Defective command logic or tape 
motion decoder. 

Replace CTU Interface PCA. 



*2. Defective CTU drive circuits or 
feedback circuits. 

Replace Read/Write PCA. 


One tape cartridge rewinds and 
stops at LP, but no tape motion on 
other tape cartridge. 

*1. Defective Motor/Tachometer 
Assy on CTU Transport Assy 
with lighted eject button. 

Replace CTU Transport Assy. 



*2. Defective amplifier select logic or 
CTU drive circuits. 

Replace Read/Write PCA. 



*3. Defective Head Bridge Assy on 
CTU Transport Assy with lighted 
eject button. 

Replace CTU Transport Assy. 

e(2) 

Cursor appears on display, but 
neither eject button is lighted. 

‘Defective bus decoder and timing 
logic or command logic. 

Replace CTU Interface PCA. 


Cursor appears on display, but 
only one eject button is lighted. 

1. Defective indicator lamp DS1 on 
unlighted eject button. 

Replace DS1. 



2. Defective Head Bridge Assy on 
unlighted CTU Transport Assy. 

Replace CTU Transport Assy. 



*3. Defective command logic. 

Replace CTU Interface PCA. 

»(1) 

PROTECTED TAPE message 
appears on display. 

1 . Operator error. 

Eject tape cartridge, set cartridge 
protect tab to RECORD position, 
and reinsert tape cartridge in 
UNIT 0. 



*2. Defective Head Bridge Assy. 

Replace UNIT 0 CTU Transport 
Assy. 



*3. Defective unit/function decoder 
or write current circuit. 

Replace Read/Write PCA. 



*4. Defective command logic. 

Replace CTU Interface PCA. 


RUNOFF message appears on 
display. 

Same as STEP e(1) RUNOFF mes- 
sage SYMPTOM. 



READ FAIL message appears on 
display. (Also see END OF DATA 
message in paragraph 2-25.) 

1 . Defective tape cartridge. 

Condition UNIT 0 tape (paragraph 
2-20) or, if malfunction persists, re- 
place tape cartridge. 



*2. Defective magnetic head. 

Clean and degauss UNIT 0 mag- 
netic head (paragraphs 2-18 and 
2-19) or, if malfunction persists, re- 
place UNIT 0 CTU Transport Assy. 



*3. Defective data I/O buffer, shift 
register, or encoder/decoder 
logic. 

Replace CTU Interface PCA. 



*4. Defective unit/function decoder, 
write current circuit, read select 
switch, read amplifier circuit, or 
gap detect circuit. 

Replace Read/Write PCA. 



*5. Defective Motor/Tachometer 
Assy. 

Replace UNIT 0 CTU Transport 
Assy. 

f(2) 

Not applicable. 



f(3) 

ROM or RAM ERROR messages 
appear on display, test patterns 
do not appear, or incorrect test 
patterns appear. 

Basic terminal malfunction. 

Perform terminal self test (para- 
graph 2-6). 
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Table 2-2. Storage Subsection Troubshooting Guide (Continued) 


SYMPTOM 

Same as f(1) except use UNIT 1 
in lieu of UNIT 0. 

Tape cartridge does not rewind. 

Same as step g. 

Not applicable. 

No characters appear on display. 

Blanks appear between displayed 
characters. 


READ FAIL message appears on 
display. 

Same as step j except use UNIT 1 
in lieu of UNIT 0. 

Not applicable. 



1 . Operator error. 

Repeat key stroke sequence. 

*2. Defective command logic or tape 
motion decoder. 

Replace CTU Interface PCA. 



1 . Operator error. 

Repeat key stroke sequence. 

*2. Defective bus decoder and timing 
logic, command logic, data I/O 
logic, shift register, or encoder/ 
decoder logic. 

Replace CTU Interface PCA. 

1 . Defective tape cartridges. 

Conditbn tapes or replace tape car- 
tridges (paragraph 2-20). 

*2. CTU Transport speeds not 
balanced. 

Perform speed adjustment (para- 
graph 2-16). 

*1. CTU Transport speeds not 
balanced. 

Perform speed adjustment (para- 
graph 2-16). 

*2. Defective magnetic head. 

Clean and degauss UNIT 0 mag- 
netic head (paragraphs 2-18 and 
2-19) or, if malfunction persists, re- 
place UNIT 0 CTU Transport Assy. 
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g. Press the COMMAND key to display the command 
functions along the bottom of the display; then press 
the following keys in the following sequence: RE- 
WIND^), LTAPE(f5), and the RETURN key. 

h. Repeat step g for UNIT 1 except press the RTAPE(f6) 
key in place of the LTAPE(fB) key. UNIT 1 should 
perform the same as UNIT 0. 

i. Swap tape cartridges between UNIT 0 and UNIT 1. 

j. Press RESET TERMINAL key twice within 0.5 sec- 
ond and, after cartridges have rewound and both eject 
button lights are on, press READ key. Check that a 
line of "%Z” characters are read from UNIT 0 and 
appear on display. (Tape motion; slow forward.) 

k. Press the COMMAND key to display the command 
functions along the bottom of the display; then press 
the following keys in the following sequence: 
COPY(f2), LINE(fl), RTAPE(f2), DISPLAYS), then 
press the RETURN key. 

l. Rewind both tape cartridges (steps g and h above) and 
remove cartridges from terminal. 

m. Firmly grasp mainframe top cover in one hand and 
release safety latch by pressing it inboard with other 
hand. Then, using both hands, carefully lower top 
cover to its closed position. 


2-10. DETAILED TROUBLE ISOLATION 
PROCEDURES 

Any terminal malfunctions not isolated and corrected by 
the procedures contained in paragraphs 2-3 through 2-8 
can be isolated to a replaceable assembly by performing in 
sequence the procedures presented in figure 2-2. Some 
corrective action procedures in figure 2-2 consist of more 
than one replacement instruction. When these are en- 
countered, replace the first assembly listed and check if the 
malfunction has been corrected. (Removal and replace- 
ment procedures are contained in Section III.) If the mal- 
function persists, reinstall the first assembly listed, re- 
place the second assembly listed, and again check if the 
malfunction has been corrected. After any malfunction 
has been corrected, use the terminal’s self-test feature to 
ensure proper operation. 


2 - 11 . ALIGNMENT AND ADJUSTMENT 

All alignment and adjustment procedures for the terminal 
and its add-on accessories are contained in the following 
paragraphs. Unless otherwise specified, these procedures 
can be performed individually or in any desired sequence. 


Note: After performing any alignment or ad- 

justment procedures, always use the 
terminals self-test feature (paragraph 
2-6) to ensure proper terminal operation. 


2-12. POWER SUPPLY VOLTAGE 
ADJUSTMENT 

After installing or removing accessories, you should adjust 
the + 5 volt output of the terminal’s power supply. Only 
this voltage need be adjusted because the -1-5 volts pro- 
vides reference for the other supply voltages. The adjust- 
ment requires a 20,000 ohms/volt voltmeter. 

a. Open the terminal, and remove power supply cover. 

b. Turn on ac power to terminal, and ensure that neither 
cartridge tape transport motor is running (if 
installed). 


c. Check the voltages at the following points with the 
multimeter. (See figure 2-3.) 


TEST 

VOLTAGE 

POINT 

TOLERANCE 

+ 5V diode 

+4.85V to + 5.25V 

-42V diode 

-40V to -46V 

+ 12V diode 

+ 11.8V to + 12.6V 

-12 V diode 

-11.8V to -12.6V 


d. Adjust +5V potentiometer until all voltages are 
within tolerance. 

e. When all voltages are within tolerance, turn off 
power, disconnect multimeter, and replace power 
supply cover. 


2-13. BRIGHTNESS, HALF BRIGHT, AND 
FOCUS ADJUSTMENTS 

Due to product design, these adjustments seldom need be 
performed. However, minor adjustment can be made to 
each potentiometer (see figure 2-4) to suit individual pre- 
ferences by opening the terminal mainframe to its half 
open position, energizing the terminal, and adjusting the 
applicable potentiometer for the desired display appear- 
ance. If extensive repair or replacement procedures have 
been performed on the terminal, it is suggested that the 
adjustment procedure below be performed in its entirety to 
ensure optimum terminal performance. 

This procedure requires the use of the HP Display Test 
Module, part no. 02640-60063. The brightness, half bright, 
and focus adjustments are interactive and, therefore, must 
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be performed together. Perform the adjustments as fol- 
lows: 

a. Open the terminal. 

b. Insert connector removal tool under Top Plane Con- 
nector Assembly as shown below and remove assem- 
bly by pressing down on removal tool handle. 



c. Remove Display Memory Access (DMA) PCA from 
Backplane Assembly. 

d. If necessary, rearrange backplane PCA configuration 
to perform step e. 

e. Install Display Test Module on top connectors of Dis- 
play Timing and Display Control PCA’s so that test 
module cable is toward front of mainframe. 

f. Connect test module cable plug to Display Timing 
PCA +5V red test jack located on top front of PCA. 

g. Connect power cord between ac power source and 
mainframe rear panel LINE connector. 

h. Set rear panel —LINE switch to ON position. 

i. Set test module HALF BRIGHT switch to off position, 
INVERSE VIDEO switch to off postion, and DOTS/ 
CROSSHATCH switch to DOTS. 

j. Adjust BRIGHTNESS R37 (see figure 2-4 for desired 
display brightness. 

k. Set test module HALF BRIGHT switch to on position, 
remove button covering CRT shield HALF BRIGHT 
adjustment access hole, and adjust HALF BRIGHT R5 
for desired display half brightness. 

l. Repeat steps i, j, and k until desired display contrast 
is obtained between full bright and half bright. 

m. Set test module HALF BRIGHT switch to off position. 

n. Adjust FOCUS R33 (see figure 2-4 for best overall 
display sharpness. 


o. If desired focus cannot be obtained, adjust display 
brightness slightly lower and repeat steps i 
through n. 

p. Set rear panel —LINE switch to OFF and reinstall 
button to cover HALF BRIGHT adjustment access 
hole. 

q. Secure CRT shield in place by pressing the two nylon 
snap fasteners into mounting holes. 

r. Disconnect test module cable plug from Display Tim- 
ing PCA and disconnect test module from Display 
Timing and Display Control PCA’s. 

s. Reinstall DMA PCA into vacated Backplane Assem- 
bly connector and reinstall Top Plane Connector As- 
sembly on DMA, Display timing, and Display Control 
PCA’s. 


2-14. DISPLAY ENHANCEMENTS FIELD 
ADJUSTMENT 


After initial installation of the HP 13231 A Display En- 
hancements Accessory, check and, if necessary, adjust the 
Display Enhancement PCA as follows: 


a. Open the terminal. 

b. Connect power cord between ac power source and 
mainframe rear panel LINE connector. 


c. Set rear panel —LINE switch to ON position. 


d. Using keyboard, set terminal for local operation 
(REMOTE key up) and press each of the following 
keys once: CAPS LOCK, fj and CNTL simultaneously, 
B, H, f x and CNTL simultaneously, J, N, fi and CNTL 
simultaneously, B, H, f! and CNTL simultaneously, J, 
N. Compare display against examples. 


GOOD = 


FB HB FB HB 


FB HB FB HB 

nr 

N 

H 

N 

BAD = 

H 

N 

H 

N 

IV IV IV IV 


IV IV IV IV 


WHERE: FB = full bright enhancement 
HB = half bright enhancement 
IV = viHpn finhannement 


e. If necessary, adjust Display Enhancement PCA 
FIELD potentiometer RIO to center full bright and 
half bright enhancements over characters displayed 
on monitor. 

f. Set rear panel —LINE switch to OFF and close termi- 
nal mainframe. 
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2-15. DISPLAY RASTER ALIGNMENT 
AND ADJUSTMENT 

This procedure requires the use of the HP Display Test 

Module, part no. 02640-60063. Align and adjust the dis- 
play raster as follows: 

a. Open the terminal and remove CRT shield as follows: 

(1) Pull out on the two nylon snap fasteners on each 
side of the shield. 

(2) Slide the shield toward the front of the main- 
frame to release it from the sheet metal lip on the 
monitor assembly. (The rear of the shield should 
be allowed to drop far enough to allow it to slide 
forward without binding.) 

b. Insert connector removal tool under Top Plane Con- 
nector Assembly as shown in paragraph 2-12 and re- 
move assembly by pressing down on removal tool 
handle. 

c. Remove DMA PC A from Backplane Assembly. 

d. If necessary, rearrange backplane PCA configuration 
to perform step e. 

e. Install Display Test Module on top connectors of Dis- 
play Timing and Display Control PCA’s so that test 
module cable is toward front of mainframe. 

f. Connect test module cable plug to Display Timing 
PCA red test jack located on top front of PCA. 

g. Connect power cord between ac power source and 
mainframe rear panel LINE connector. 

h. Set rear panel —LINE switch to ON position. 

i. Set test module HALF BRIGHT switch to off position, 
INVERSE VIDEO switch to on position, and DOTS/ 
CROSSHATCH switch to center off position. 

j. The monitor should display an inverse video rectan- 
gular pattern. If no pattern is displayed, adjust 
BRIGHTNESS R37 (see figure 2-4 until pattern is 
displayed. If this step is required, perform brightness 
and focus adjustments in accordance with paragraph 
2-12 after completing raster alignment and adjust- 
ment procedures. 



High voltage is present on exposed 
portions of Yoke Cable Assembly. 



An den offenen Stellen des Joch- 
Kabelsatzes (Yoke Cable Assembly) 
besteht Hochspannung! 



Du courant haute tension passe dans 
les parties exposees de I’ ensemble 
de cables de culasse (Yoke Cable 
Assembly). 



Voltaggio ad alta tensione presente su 
parti scoperte della tinea montaggio 
di cavo collegamento (Yoke Cable 
Assembly). 



Hay voltaje peligroso en las partes al 
descubierto del conjunto de cable de 
horquilla (Yoke Cable Assembly). 



SBinlJ. MEWoTiT 

k. Loosen yoke retainer screw and rotate (see figure 2-4) 
until displayed rectangle is horizontal and parallel to 
monitor frame. 



Do not tighten yoke retainer screw any 
more than necessary to keep yoke from 
sliding on the neck of the CRT (finger 
tight). Overtightening can damage CRT. 

l. Secure yoke in place by tightening yoke retainer 
screw. 

m. Rotate centering magnets (black tabs) until displayed 
rectangle is centered on monitor screen. 

n. Adjust WIDTH R28 until displayed rectangle is 9.50 
in. (24.13 cm) wide. 

o. Adjust HEIGHT R10 until displayed rectangle is 4.75 
in. (12.065 cm) high. 

p. Set rear —LINE switch to OFF and secure CRT shield 
in place with fasteners. 
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q. Disconnect test module cable plug from Display Tim- 
ing PC A and disconnect test module from Display 
Timing and Display Control PCA’s. 

r. Reinstall DMA PCA into vacated Backplane Assem- 
bly connector and reinstall Top Plane Connector As- 
sembly on DMA, Display Timing, and Display Control 
PCA’s. 

s. Close terminal mainframe and check for correct ras- 
ter alignment. 


2-16. DISPLAY TIMING ADJUSTMENT 

After installation of the Display Timing PCA (part no. 
02640-60088), check and, if necessary, adjust the CRT dot 
size for equal brightness of vertical and horizontal lines. 
Before and after performing the adjustment, check that 
BRIGHTNESS, HALF BRIGHT, and FOCUS are adjusted 
properly (refer to paragraph 2-12). 

a. With the terminal mainframe in its half open position 
and power applied to the terminal, locate the display 
timing adjustment (see figure below). 



b. Press and hold the "E” key to produce a row of upper- 
case E’s on the display. 

c. Adjust display timing so that the vertical and hori- 
zontal lines of the E’s are of equal brightness (see 
figure below). 


EE E 

E 

E E. 

IMPROPERLY ADJUSTED 

PROPERLY ADJUSTED 


2-17. CTU TRANSPORT ASSEMBLY 
SPEED ADJUSTMENT 

This adjustment procedure requires the use of the HP 
CTU Tester, part no. 02640-60082 and the HP Checkout 
Cartridge, part no. 02640-60096. Perform the adjustment 
as follows: 

a. Open the terminal. 
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b. Insert connector removal tool under CTU Top Plane 
Assembly and remove assembly by pressing down on 
the removal tool handle. Use of the removal tool is 
illustrated in paragraph 2-12. 

c. Install CTU Tester on top connectors of CTU Interface 
and Read/Write PCA’s so that tester indicator lamps 
are closest to rear of terminals mainframe. 

d. Set CTU Tester’s IJNIT switch to 0, ON LINE/OFF 
LINE switch to OFF, RVS/FWD switch to FWD, and 
IPS switch to 10. 

e. Remove any tape cartridges inserted in terminal. 

f. Connect power cord between ac power source and 
mainframe rear panel LINE connector. 

g. Set rear panel ~LINE switch to ON position. 

h. Insert Checkout Cartridge in UNIT 0 CTU Transport 
Assembly. 

Note: Maximum brilliance of tester 10 IPS 

ADJ indicator lamp indicates that CTU 
Transport Assembly motor is rotating at 
a speed as close as possible to drive tape 
at exactly 10 ips. Lesser brilliance indi- 
cates that tape motion will be faster or 
slower than 10 ips, but still within al- 
lowable tolerances. 

i. Set test ON LINE/OFF LINE switch to OFF LINE 
and check that tester 10 IPS ADJ indicator lamp is 
blinking. Indicator lamp should be on more than 50% 
of the time. If not proceed to stop o. 

j. Set tester ON LINE/OFF LINE switch to OFF. 

k. Remove Checkout Cartridge from UNIT 0 CTU 
Transport Assembly and insert it in UNIT 1. 

l. Set tester UNIT switch to 1. 

m. Set tester ON LINE/OFF LINE switch to OFF LINE 
and check that tester 10 IPS ADJ indicator lamp is 
blinking. Indicator lamp should be on more than 50% 
of the time. If not proceed to stop o. 

n. If 10 IPS ADJ indicator lamp indications are as stated 
in steps i and m, no further adjustment is required. 
Skip to step q. 

o. If tester 10 IPS ADJ indicator lamp indication is er- 
roneous for either CTU Transport Assembly, insert 
Checkout Cartridge in defective CTU Transport As- 
sembly, set tester UNIT switch to applicable unit 
number (0 or 1), and slowly adjust Read/Write PCA 
SPEED potentiometer R55 until tester 10 IPS ADJ 
indicator lamp is blinking on for more than 50% of the 
time. 
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p. Reinsert Checkout Cartridge in remaining CTU 
Transport Assembly, set tester UNIT switch to 
applicable unit number, and check that tester 10 IPS 
ADJ indicator lamp is blinking on for more than 50% 
of the time. If not, repeat steps o and p until tester 10 
IPS ADJ indicator lamp indications are correct. If 10 
IPS ADJ indicator lamp indications are correct, no 
further adjustment is required. 

q. Set rear panel ~LINE switch to OFF and remove 
Checkout Cartridge from terminal. 

r. Remove CTU Tester from CTU Interface and Read/ 
Write PCA’s and reinstall CTU Top Plane Assembly 
on top connectors of CTU Interface and Read/Write 
PCA’s. 

s. Close terminal mainframe. 


2 - 18 . PREVENTIVE MAINTENANCE 


2-19. MAGNETIC HEAD CLEANING 
PROCEDURES 

The CTU Transport Assembly magnetic heads should be 
cleaned after every 50 hours of operation or whenever dust 
or dirt is detected on the head surfaces. (Location of the 
magnetic head is illustrated in figure 3-5.) Clean the 
magnetic heads as follows: 

a. Open the terminal. 


CAUTION 


Do not attempt to clean magnetic heads 
with any cleaning materials other than 
those provided. Use of solvents other 
than Freon or alcohol may damage 
heads. Use of abrasive type cleaners may 
scratch head surfaces. 

b. Saturate cleaning swab with cleaning solvent. 

c Using right-to-left and left-to-right motion, carefully 
wipe magnetic head surface clean with saturated 
swab. Do not clean head surface with an up and down 
motion. 

d. Using a clean, dry, cleaning swab, carefully wipe 
magnetic head surface dry. Do not dry head surface 
with an up and down motion. 

e. Firmly grasp mainframe top cover in one hand and 
release safety latch by pressing it inboard with other 
hand. Then, using both hands, carefully lower top 
cover to its closed position. 


2-20. MAGNETIC HEAD DEGAUSSING 
PROCEDURES 

The CTU Transport Assembly magnetic head should be 
degaussed whenever the magnetic head is suspected of 
being accidently gaussed by exposure to a high magnetic 
field. The degaussing procedure requires the use of an HP 
Handheld Degausser, part no. 9160-0023 or equivalent. 
(Location of the magnetic head is illustrated in figure 3-5.) 
Degauss the magnetic head as follows: 

a. Open the terminal. 


CAUTION 


Remove all tape cartridges from vicinity 
of degausser. 


CAUTION 


The degausser should not be left ener- 
gized for more than five minutes at a 
time to prevent permanent damage to 
degausser. Also, ensure that tip of de- 
gausser is clean and free of any small 
bits of metal that might scratch the 
magnetic head surface. 

b. Connect the degausser to an ac power source. 

c. Starting from at least three feet away, point tip of 
degausser toward magnetic head front center surface 
and slowly approach magnetic head until tip of de- 
gausser touches head front center surface. 

d. Slowly retract tip of degausser from magnetic head to 
a distance of at least three feet and disconnect 
degausser. 

e. Firmly grasp mainframe top cover in one hand and 
release safety latch by pressing it inboard with other 
hand. Then, using both hands, carefully lower top 
cover to its closed position. 


2-21. TAPE CONDITIONING 

Conditioning a tape restores proper tape tension by wind- 
ing the tape forward to end-of-tape at 60 ips and then 
rewinding it back to beginning-of-tape at 60 ips. A tape 
should be conditioned whenever a tape cartridge has been 
rethreaded, been subjected to sudden environmental 
changes, or whenever improper tape tension is suspected. 
To condition a tape, insert the tape cartridge in either the 
left or right tape slot. Press the COMMAND key to display 
the command functions along the bottom of the display, 
press the NEXT(fl) key twice in succession, press the 
CONDITN(f6) key, press either the LTAPE(f5) or 
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RTAPE(f6) key, then press the RETURN key. (An alter- 
nate method is to type in either CON LTAPE or CON 
RTAPE while the command functions are displayed, then 
press the RETURN key.) The eject button will blink indi- 
cating that the tape is in motion and being conditioned. 
When the eject button light goes out, tape conditioning is 
complete. Usually, one tape conditioning sequence is suffi- 
cient to restore proper tape tension. The sequence can, 
however, be repeated as many times as desired. If three 
conditioning sequences fail to restore proper tape tension, 
replace tape cartridge. 
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1 SHIELD SNAP FASTENER 

2 KEYBOARD INTERFACE PCA 

3 16K (OPTIONALLY 32K) UNIVERSAL 
MEMORY PCA 

4 GRAPHICS MICROCONTROLLER PCA 

5 GRAPHICS DISPLAY MEMORY PCA 

6 GP DISPLAY TIMING PCA 

7 DISPLAY MEMORY ACCESS PCA 

8 DISPLAY CONTROL PCA 

9 CONTROL MEMORY PCAs 
10 PROCESSOR PCA 


11 32K UNIVERSAL MEMORY PCA (CON- 
NECTED TO TOP PLANE CONNECTOR) 

12 ASYNCHRONOUS DATA COMM PCA 

13 CRT SHIELD 

14 SHIELD SNAP FASTENER 

15 CTU INTERFACE PCA 

16 READ/WRITE PCA 

17 SPEED ADJUSTMENT 

18 OPTION SLOT 

19 TOP PLANE CONNECTORS 

20 CRYSTAL Y1 


21 CTU TRANSPORT ASSYs 

22 -42 V TEST POINT 

23 +12V TEST POINT 

24 +5V ADJUSTMENT 

25 POWER SUPPLY CONTROL PCA 

26 -12V TEST POINT 

27 + 5V TEST POINT 

28 POWER SUPPLY FUSES 

29 SAFETY LATCH 


Figure 2-3. Mainframe Bottom Test Point and Adjustment Locations 
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Figure 2-4. Mainframe Top Adjustment Locations 
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2-22. USING THE HP CTU TESTER 

The HP CTU Tester, part no. 02640-60082 is used in place 
of the CTU Top Plane Assembly to provide visual displays 
for troubleshooting and adjusting the storage subsection 
and to provide optional local control of CTU tape motion. 


2-23. CONTROLS AND INDICATORS 

The CTU Tester controls and indicators are shown in 
figure 2-5 and described in table 2-3. Each control and 
indicator listed in table 2-3 is referenced by index number 
to figure 2-5 for ease of identification. 


2-24. INSTALLING THE TESTER 

Install the CTU Tester in place of the terminal CTU Top 

Plane Assembly as follows: 

a. Open the terminal. 

b. Insert connector removal tool under CTU Top Plane 
Assembly (figure 2-3) and remove assembly by pres- 
sing down on removal tool handle. (Use of the connec- 
tor removal tool is shown in paragraph 2-13.) 

c. Install CTU Tester on CTU Interface and Read/Write 
PCA top connectors so that tester display indicator 
lamps are closest to rear of terminal mainframe. 

d. Set test ON LINE/OFF/OFF LINE switch to OFF. 

e. Reconnect power cord to mainframe rear panel LINE 
connector. 

f. Set rear panel —LINE switch to ON position. 


2-25. TROUBLESHOOTING WITH THE 
TESTER 


2-26. TROUBLESHOOTING PHILOSOPHY. Be- 
fore attempting to use the tester as a troubleshooting 
device, it is imperative to understand what each tester 
display indicator lamp signifies and which storage subsec- 
tion circuits are associated with each indicator lamp. Use 
table 2-3 for reference. 

Once familiar with the tester displays and storage subsec- 
tion circuits, two other important facts must be under- 
stood: 1) when using the tester on line, the display indi- 
cator lamps are monitoring the signal paths between the 
CTU Interface PCA and Read/Write PCA just as though 


the CTU Top Plane Assembly was installed, and; 2) when 
using the tester offline, the CTU Interface PCA is isolated 
from the rest of the subsection and the tester indicator 
lamps are monitoring the signal paths between the tester 
and Read/Write PCA. Therefore, if a specific malfunction 
is indicated during on line testing, but is not indicated 
during off line testing, it is most probable that the trouble 
exists in the CTU Interface PCA circuits, assuming that 
the basic terminal is operating properly. Conversely, if the 
same malfunction is indicated during both on line and off 
line testing, it is most probable that the trouble exists in 
either the Read/Write PCA or the CTU Transport 
Assemblies. 

Once a trouble is isolated to either the Read/Write PCA or 
the CTU Transport Assemblies, it should be remembered 
that the CTU Transport Assemblies share common read, 
write, and tape motion circuits on the Read/Write PCA. 
Therefore, if a specific malfunction is indicated for UNIT 
0, but is not indicated for UNIT 1, it is most probable that 
the trouble exists in the UNIT 0 CTU Transport Assem- 
bly. Conversely, if the same malfunction is indicated for 
both UNIT 0 and UNIT 1, it is most probable that the 
trouble exists in the Read/Write PCA circuits. 


2-27. TROUBLESHOOTING PROCEDURE. 
When a malfunction has occurred in the storage subsec- 
tion that cannot be quickly isolated using the checkout 
procedures in paragraph 2-9, continue to troubleshoot 
with the tester as follows: 

a. Install the tester in accordance with paragraph 2-24. 

b. Set tester ON LINE/OFF/OFF LINE switch to ON 
LINE. 

c. Repeat checkout procedure in accordance with para- 
graph 2-9 while observing tester display indicator 
lamps. 

d. When the malfunction occurs, compare its symptoms 
against the tester display indicator lamps. In some 
cases, the malfunction can be isolated at this point. 
For example; if a NO TAPE message is displayed and 
the tester CRTG IN indicator lamp is lighted for the 
selected CTU Transport Assembly, it is most probable 
that the trouble exists in the CTU Interface PCA 
because the lighted CRTG IN indicator lamp verifies 
that the CTU Transport Assembly and Read/Write 
PCA cartridge detect circuits are operating properly. 

e. If the malfunction cannot be isolated by performing 
the previous step, set tester ON LINE/OFF/OFF 
LINE switch to OFF, determine how to duplicate the 
operation where the malfunction occurred with the 
tester, set tester control switches to required posi- 
tions, set ON LINE/OFF/OFF LINE switch to OFF 
LINE, and again check the malfunction symptoms 
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Figure 2-5. CTU Tester Controls and Indicators 
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Table 2-3. CTU Tester Controls and Indicators 


INDEX 

NO. 

NOMENCLATURE 

DESCRIPTION 

1 

CRTG IN 0 indicator 

When lighted, indicates that a tape cartridge is inserted in UNIT 0 CTU Transport 
Assy. Also verfies proper operation of UNIT 0 Head Bridge Assy switch circuit 
and Read/Write PCA cartridge detect circuit. 

2 

CRTG IN 1 indicator 

When lighted, indicates that a tape cartridge is inserted in UNIT 1 CTU Transport 
Assy. Also verifies proper operation of UNIT 1 Head Bridge Assy switch circuit 
and Read/Write PCA cartridge detect circuit. 

3 

RCD indicator 

When lighted, indicates that data is being recorded on selected CTU Transport 
Assy tape. Also verifies proper operation of Read/Write PCA write current circuit 
when tester is in ON LINE mode. 

4 

HOLE indicator 

When lighted, indicates that a hole is being detected in selected CTU Transport 
Assy tape. Also verifies proper operation of Head Bridge Assy hole detection 
circuit. 

5 

RAMP CMD indicator 

When lighted, indicates that a tape motion signal is being generated. Also veri- 
fies proper operation of Read/Write PCA CTU drive circuits. Also verifies CTU 
Interface PCA tape motion decoder and command logic when tester is used in 
ON LINE mode. 

6 

GAP indicator 

When blinking, indicates that tape containing recorded data is moving past 
selected CTU Transport Assy magnetic head. Also verifies proper operation of 
Head Bridge Assy magnetic head and Read/Write PCA unit/function decoder, 
read select switch, read amplifier circuit, and gap detect circuit. Lamp on indi- 
cates presence of inter-record gap. 

7 

10 IPS ADJ indicator 

When on, indicates that selected CTU Transport Assy is driving tape at 10 ips 
±1.0%. Also verifies proper operation of CTU Transport Assy Motor/Tachometer 
Assy; Read/Write PCA amplifier select logic, CTU drive circuits, tachometer 
feedback select and conditioning circuits, and feedback circuit; and CTU Inter- 
face PCA command logic and tape motion decoder. 

8 

UNIT switch 

When operating OFF LINE, selects either UNIT 0 or UNIT 1 CTU Transport 
Assy and lights eject button of selected unit. Also verifies proper operation of 
Head Bridge Assy indicator lamp circuit and Read/Write PCA amplifier select 
logic and unit/function decoder. 

9 

ON LINE/OFF/OFF 
LINE switch 

When set to ON LINE, CTU Tester performs as a CTU Top Plane Assy with 
visual displays. Storage subsection is controlled by terminal keyboard and CTU 
Interface PCA. When set to OFF LINE, storage subsection is controlled by CTU 
Tester, CTU Interface PCA is disabled, and tape motion is determined by RVS / 
FWD and IPS switches. Tape motion will stop when a hole is detected. When set 
to OFF, all tape motion and control is inhibited; CTU Tester and CTU Interface 
PCA are both disabled. 

10 

RVS/FWD switch 

When operating OFF LINE, controls tape motion direction (reverse or forward) 
for CTU Transport Assy selected by UNIT switch. Verifies proper operation of 
Read/Write PCA CTU drive circuits, for both tape directions. 

11 

IPS switch 

When operating OFF LINE, controls tape speed (60 or 10 ips) for CTU Transport 
Assy selected by UNIT switch. Also verifies proper operation of same circuits as 
RVS/FWD switch. 

12 

OFF LINE RCD 
switch 

When operating OFF LINE and set to INHB, enables read mode circuits. When 
operating OFF LINE and set to ENBL, enables write mode circuits. Also verifies 
proper operation of Head Bridge Assy magnetic head and Read/Write PCA 
unit/function decoder, read select switch, read amplifier circuit, and gap detect 
circuit. 
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against the tester display indicator lamps. If the mal- 
function no longer exists, it is most probable that the 
trouble exists in the CTU Interface PCA circuits. If 
the malfunction still exists, it is most probable that 
the trouble exists in either the Read/Write PCA or 
selected CTU Transport Assembly circuits. For exam- 
ple; if READ FAIL or END OF DATA message is 
repeatedly displayed and the malfunction cannot be 
isolated by performing step d, set tester ON LINE/ 
OFF/OFF LINE switch to OFF and duplicate a read 
operation as follows: 

(1) Insert a prerecorded tape in CTU Transport As- 
sembly that was being tested when the malfunc- 
tion occurred. 

(2) Set tester UNIT switch to corresponding number 
of CTU Transport Assembly under test. 

(3) Set tester OFF LINE RCD switch to INHB, IPS 
switch to 10, and RVS/FWD switch to FWD. 


trouble exists in the Read/Write PCA read cir- 
cuits commonly shared by both CTU Transport 
Assemblies. 

f. Once the malfunction has been isolated, perform the 
necessary repair procedures and repeat steps a, b, and 
c to ensure that the storage subsection is now operat- 
ing properly. 

g. Remove tester from terminal and reinstall CTU Top 
Plane Assembly on CTU Interface PCA and Read/ 
Write PCA top connectors. 

h. Firmly grasp mainframe top cover in one hand and 
release safety latch by pressing it inboard with other 
hand. Then, using both hands, carefully lower top 
cover to its closed position. 


CAUTION 


The tester does contain "stop on hole de- 
tect” circuitry. However, to ensure pre- 
vention of tape run-off, it is recom- 
mended to discontinue tape motion 
commands once a "hole detect” has stop- 
ped the tape. 


CAUTION 


To restart tape motion, ON LINE/OFF/ 
OFF LINE switch must first be set to 
OFF and then back to OFF LINE. How- 
ever, care should be taken to change di- 
rection of tape motion to prevent tape 
run-off. 


(4) Set tester ON LINE/OFF/OFF LINE switch to 
OFF LINE and observe GAP indicator lamp. If 
GAP indicator lamp is blinking, it is most proba- 
ble that the trouble exists in the CTU Interface 
PCA because the blinking GAP indicator lamp 
verifies that the CTU Transport Assembly and 
most of the Read/Write PCA read circuits are 
operating properly. If the GAP indicator lamp is 
not blinking, it is most probable that the trouble 
exists in either the CTU Transport Assembly or 
the Read/Write PCA. Set tester ON LINE/OFF/ 
OFF LINE switch to OFF, insert prerecorded tape 
in other CTU Transport Assembly, set ON 
LINE/OFF/OFF LINE switch to OFF LINE, and 
again observe the GAP indicator lamp. If the 
GAP indicator lamp is blinking, it is most proba- 
ble that the trouble exists in the CTU Transport 
Assembly originally under test. If the GAP indi- 
cator is not blinking, it is most probable that the 


2-22 




REPAIR 


3-1. INTRODUCTION 

This section contains instructions for removing and re- 
placing terminal assemblies, instructions for rethreading 
a tape cartridge, and a listing of field-replaceable parts. 



Hazardous voltages are present inside 
equipment. The procedures contained 
in this section shall be performed only 
by qualified service personnel. 



Innerhalb des Gerats bestehen gefahr- 
liche Spannungen. Die in diesem 
Abschnitt enthaltenen Arbeiten durfen 
nur durch Betriebsfachpersonal durch- 
gefuhrt werden . 



Des tensions dangereuses sont prk- 
sentes k Tintkrieur du matkriel. Les 
operations dkcrites dans cette section 
ne devront etre effectukes que par un 
personnel qualifie. 



Pericolo: Alta tensione presente in 
questa apparecchiatura. Le procedure 
contenute in questa sezione debbono 
essere effettuate soltanto da qualificato 
personate di servizio. 



Hay voltaje peligroso en el interior de 
este equipo. Los procedimientos ex - 
puestos en esta seccion solo deberk 
llevarlos a cabo el personal de servicio 
calificado. 



T (2 x 




3-2. REMOVAL AND REPLACEMENT 



Always remove AC power from terminal 
before attempting any parts replace- 
ments. Use extreme caution when work- 
ing near the CRT, Yoke Cable Assembly, 
and Sweep PC A high voltage sections. 



Vor Auswechseln von Einzelteilen ist 
jeweils der Wechselstromanschluss von 
der Klemme zu trennen. Bei Arbeiten 
in der Nahe der Hochspannungsteile 
von Kathodenstrahlrohre (CRT), Joch- 
KabelsatzfYoke Cable Assembly) sowie 
der gedruckten Schaltung fur den 
Kipposzillator (Sweep PC A) ist grosste 
Vorsicht zu beachten. 



Tou jours couper Tarrivke de courant 
alternatif des bornes avant d’entre - 
prendre tout remplacement de pikces. 
Redoubler de prudence lorsqu’on tra- 
vaille k proximitk des sections haute 
tension du tube cathodique (CRT), de 
T ensemble de cables de culasse (Yoke 
Cable Assembly), et de I’ensemble de 
tableau de circuit oscillant(Sweep PC A). 



Isolare sempre la tensione c.a. dal 
morsetto prima di procedere allasostitu- 
zione di qualsiasi parte. Usare estrema 
cautela durante operazioni in prossi - 
mitk delle sezioni ad alta tensione del 
tubo a raggi catodici (CRT), della lines 
montaggio cavo collegamento (Yoke 
Cable Assembly), e della linea del 
circuito stampato per Toscillatore di 
base di tempi (Sweep PC A). 



Desconkctese siempre la corriente 
alterna del terminal antes de Intentar 
reemplazar cualquier pieza. Tkngase 
sumo cuidado al trabajar cerca de las 
secciones de alta tensidn del tubo de 
ray os catddicos (CRT), del coniunto de 
cable de horquilla (Yoke Cable Assem- 
bly), y del circuito impreso del oscilador 
de base de tiempo (Sweep PC A). 
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Due to the modular design of the terminal, no special 
instructions are required for removing and replacing parts 
except for those discussed in paragraphs 3-3 through 3-12. 
To remove most replaceable parts, first refer to figure 3-7 
and the replaceable parts list to determine how the part is 
attached and the number of attaching parts involved. 
Once this is accomplished, removal procedures for the part 
will be obvious. Always disconnect any attached cable 
assemblies before attempting to remove a part. Replacing 
a part is simply a matter of reversing the removal 
procedure. 


3-3. DISPLAY CONTROL PCA 

The Display Control PCA is manufactured with a jumper 
installed for use with a 128 character set terminal. When 
replacing the Display Control PCA, ensure that the 128 
CH jumper (located approximately in the center of the 
PCA) is installed before installing it in the terminal. 


3-4 FAN AND CABLE ASSEMBLY 

When removing the Fan and Cable Assembly (82, figure 
3-10, first open the terminal mainframe to its full open 
position. Then, disconnect the assembly’s connector from 
the Power Supply PCA and remove the two cable clamps 
and wire harness attached to the fan. After removing the 
assembly’s cable from the existing wire harness and cable 
clamps, remove the four screws and washers (83 and 84) 
securing the assembly to the mainframe top and remove 
the assembly from the terminal. Installing the Fan and 
Cable Assembly is basically accomplished by performing 
the removal procedures in reverse order. However, care 
should be taken to ensure that the assembly’s cable is 
secured within the existing wire harness and cable 
clamps. Also, the assembly must be mounted so that its 
cable is closest to the back of the mainframe top and CRT, 
and the fan AIRFLOW arrow must point toward the back 
of the mainframe top. 


Memory PCA. However, when replacing it, ensure that 
the replacement PCA jumpers are configured as shown in 
figure 3-1. Replacing the Control Memory PCA also re- 
quires that the ROM IC’s be removed from the old PCA 
and installed on the new PCA. Care must be used when 
handling ROM IC’s. 


CAUTION 


MOS integrated circuits can be damaged 
by electrostatic discharge. Use the fol- 
lowing precautions: 

DO NOT wear clothing subject to static 
charge buildup, such as wool or synthetic 
materials. 

DO NOT handle MOS circuits in car- 
peted areas. 

DO NOT remove the circuit from its con- 
ductive foam pad until you are ready to 
install it. 

AVOID touching the circuit leads. 

Handle by the plastic package only. 

ENSURE that the circuit, work surface 
(table, desk, etc.) and PCA are all at the 
same ground potential. This can be done 
by touching the foam pad to the PCA and 
then touch the foam pad, circuit, and 
PCA to the work surface. 

Figure 2-1. shows proper positioning of the ROM IC’s on 
the Control Memory PCA’s. 


3-5. CONTROL MEMORY PCA 

No special instructions are required to remove the Control 
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3-6. UNIVERSAL RAM MEMORY PCA 

The HP 2647 A in its standard configuration includes two 
32K Universal (RAM Memory PCA’s, one (used for BASIC 
program storage) is accessed through the top plane con- 
nector and the other (used for display memory) through 
the bottom plane (backplane connector). Figure 3-2 illus- 
trates how these two PCA’s should be strapped. If the 
terminal under repair includes additional Universal RAM 
Memory PCA’s (Accessory 13297A) consult the 13297A 
Universal RAM Memory PCA Accessory Manual, part 
number 13297-90001 for configuration information. 
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Figure 3-2. Universal RAM Memory PCA Jumper Configurations 
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3-7. HP-IB PCA 

When replacing the HP-IB PCA, set the configuration 
switches (figure 3-3) to the same positions as the switches 
on the PCA being replaced or, if the PCA is to be reconfi- 
gured, refer to table 3-2 for switch settings. 


SELECTABLE 



U SWITCH CLOSED 


Figure 3-3. HP-IB PCA Configuration Switches 
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Table 3-1. HP- IB Interface Switch Functions 


SWITCH(ES) 

SETTING (S) 

A4, All, A10, A9 

These four switches specify the PCA module address and must be set as follows: 


A4 


All 

A10 


A9 


Closed 


Open 

Closed 

Closed 

PL6 through PLO 

These seven switches are reserved for future use. PL6 should be closed and PL5 through PLO should be 


open. 






ATN 

This switch should be set to the open position. 




ATN2, FC, and TA 

These three switches are reserved for future use and should all be set to the closed position. 

LA 

This switch should be set to the open position. 




B4 through BO 

These five switches specify the HP-IB address of your terminal. The terminal which is assigned as the 
System Controller of the HP-IB (see switch SC, below) must be assigned address 8 (decimal) and any 
other terminals in the configuration must be assigned consecutively higher addresses. The switch settings 


for the various terminal HP-IB addresses are as follows: 




Decimal 

Address 

B4 

B3 

B2 

Bl 

BO 


8 

C 

0 

C 

C 

C 


9 

C 

0 

C 

C 

0 


10 

C 

0 

C 

0 

C 


11 

C 

0 

C 

0 

0 


12 

C 

0 

0 

C 

C 


13 

C 

0 

0 

C 

0 


14 

C 

0 

0 

0 

C 


15 

C 

0 

0 

0 

O 


16 

0 

C 

C 

C 

C 


17 

0 

C 

C 

C 

0 


18 

0 

C 

C 

0 

C 


19 

0 

C 

C 

0 

0 


20 

0 

C 

0 

C 

C 


21 

0 

C 

0 

C 

o 


22 

0 

C 

0 

0 

c 


23 

0 

C 

0 

0 

0 


24 

0 

0 

C 

C 

c 


25 

0 

0 

C 

C 

0 


26 

O 

0 

C 

0 

c 


27 

0 

0 

C 

0 

0 


28 

0 

0 

0 

c 

c 


29 

0 

0 

0 

c 

o 


where O - switch open 







C = switch closed 






SC 

This switch determines whether or not your terminal will be the System Controller of the HP-IB (remember 
that the System Controller must have the lowest terminal address as its HP-IB address). 


Open = System Controller 
Closed = NOT System Controller 







3 - r < 







Repair 


3-8. GRAPHICS DISPLAY MEMORY AND 
GRAPHICS MICROCONTROLLER 
PCA’S 

Removing and replacing the Graphics Display Memory 
PCA or Graphics Microcontroller PCA requires no special 
instructions. Defective RAM IC’s on the Graphics Display 
Memory PCA (part no. 02640-60126) are isolated to the 
chip level by the self test sequence as described in para- 
graph 2-6, step c, substep (4). 

RAM IC REMOVAL. Using the Keycap Disassembly Tool, 
part no. 5040-7433, remove defective RAM IC as follows: 

a. At one end of the RAM IC, carefully place the hooked 


end of the Keycap Disassembly Tool between the 
RAM IC and the IC socket and pry up the IC slightly. 

b. At the other end of the RAM IC, repeat the procedure 
as described in step a. 

c. Repeat steps a and b until the RAM IC is free for 
removal. 

RAM IC REPLACEMENT. When replacing a RAM IC, 
ensure that the new RAM IC is installed correctly as 
shown in figure 3-4. 



PIN 1 DOT 


NOTES. 1. ALL RAMS ARE MOUNTED 
ON IC SOCKETS. 

2. FOR EXAMPLE IF SELF-TEST 
INDICATES MEMORY CHIP 
U51 FAILED/' THEN REPLACE 
U51 (SHADED RAM). 


Figure 3-4. Graphics Display Memory PCA RAM Locations 
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3-9. CARTRIDGE TAPE MODULES 

The cartridge tape modules consist of the CTU Interface 
PCA, Read/Write PCA, and two CTU Transport As- 
semblies. No special instructions are required to remove 
these modules except to exercise caution when handling 
the CTU Transport Assemblies to ensure that the magne- 
tic heads are not damaged. It should be noted that when 
removing the front bezel (43, figure 3-7 to replace a defec- 
tive CTU Transport Assembly, that the four screws (44) 
securing the bezel in place should be loosened only to the 
extent necessary to remove the bezel and should not be 
completely removed from the bezel. Completely removing 
the screws (44) may result in damage or loss of the as- 
sociated o-rings (45). If a malfunction develops in a CTU 
Transport Assembly, it is recommended that the entire 
CTU Transport Assembly, be replaced rather than replac- 
ing a defective transport subassembly. However, if it be- 
comes necessary to disassemble a CTU Transport Assem- 
bly, first refer to figure 3-5 and then disassemble the 
transport in reverse order of the assembly instructions 
contained in the following paragraph. 

Note: The CTU Base Assembly pawl is held in 

place by spring tension only and is cap- 
tured when the Head Bridge Assembly is 
attached to the CTU Base Assembly. Use 
caution when removing the Head Bridge 
Assembly to ensure that the pawl is not 
lost. 

If a CTU Transport Assembly has been removed and dis- 
assembled, reassemble the three subassemblies as follows: 

a. Attach two Capstan Loading Springs to Motor/ 
Tachometer Assembly casting as shown in figure 3-5. 

b. Set Motor/Tachometer Assembly into CTU Base As- 
sembly Ball Sockets and, using a pair of long-nose 
pliers or equivalent, attach loose ends of Capstan 
Loading Springs to CTU Base Assembly. 

c. Set Pawl in CTU Base Assembly Pawl Pocket and 
carefully secure Pawl in Pawl Pocket by placing end 
of Torsion Spring behind Pawl. 

d. Using two alignment pins and sockets, carefully place 
Head Bridge Assembly on top of CTU Base Assembly 
and capture Pawl. 

e. Partially secure Head Bridge Assembly to CTU Base 
Assembly with one screw and washer at left, rear of 
Head Bridge Assembly behind captured Pawl. 

f. Install Compression Spring on CTU Base Assembly 
and capture Compression Spring in place with Head 
Bridge Assembly. 

g. Secure Head Bridge Assembly in place with remain- 
ing two screws and washers. 


h. Loosen and re tighten screw securing left, rear of Head 
Bridge Assembly. 

i. Connect Tachometer Cable connector to Head Bridge 
Assembly Connector PI. 

j. Install reassembled CTU Transport Assembly. 


3-10. POWER SUPPLY CONTROL, 

POWER SUPPLY, AND SWEEP PCA’S 

In addition to its mating connector, the Power Supply 
Control PCA (6, figure 3-7 is attached to the Power Supply 
PCA with two slotted PCA mounting guide posts that 
contain detents to lock the PCA in place. To remove the 
Power Supply Control PCA, first pull one of the mounting 
guide posts slightly away from the PCA’s edge to free the 
detent and then, carefully rock the PCA up and out of its 
mating connector on the Power Supply PCA. To replace 
the PCA, align the PCA’s edges with the mounting guide 
post slots and press down firmly on the PCA until it is 
seated in its mating connector and locked in place by the 
mounting guide post slot detents. 

To remove the Power Supply (8, figure 3-7), first remove 
the power supply cover (2). Then, after disconnecting three 
wire harness connectors from the PCA and the ground 
wire to the Keyboard I/F PCA, unlatch the two snap locks 
at the front of the Power Supply and one at the rear. Lift 
the entire Power Supply up and out of the mainframe 
shell. Installing the Power Supply is basically ac- 
complished by performing the removal procedures in re- 
verse order. However, care should be taken not to damage 
the Backplane Assembly (51) connector pins that mate 
with the Power Supply PCA bottom connector J2. 

To remove the Sweep PCA (76, figure 3-7), first open the 
terminal mainframe to its full open position. Then, un- 
latch the snap locks at each end of the Sweep PCA and 
move the PCA up and to the right far enough to gain easy 
access to all cable connectors. Disconnect the High Vol- 
tage Cable Assembly from the CRT by pressing the cable 
assembly connector sides together and pulling it out of the 
CRT. Disconnect the remaining four cable connectors from 
the Sweep PCA and completely remove the PCA from the 
terminal. It is recommended that the cable connectors be 
disconnected in the order of PI, P2, P4, and P3. 
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Figure 3-5. CTU Transport Assembly, Exploded View 
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3-11. ACCESSORIES 

No special instructions are required to remove any termi- 
nal accessories. However, before attempting to replace an 
accessory, refer to the detailed installation instructions for 
the applicable accessory in Section VII of the Reference 
Manual. 


3-12. KEYBOARD OVERLAY AND 
KEYBOARD 

The keyboard overlay (99, 100, figure 3-7), is tension 
mounted on the keyboard top (102) by means of the over- 
lay’s hooked left end and a tension spring attached under 
its right end. To remove and replace the overlay, proceed 
as follows: 

a. Locate keyway on right side of keyboard top and in- 
sert access key supplied with terminal. 

b. Push access key into keyway (no key rotation is re- 
quired) until overlay tension spring is released. 

c. When the tension spring is released, the right end of 
the overlay should raise up high enough to grasp. If 
not, the right end of the overlay can be pried up with a 
small screwdriver or similar tool. 

d. Unhook the left end of the overlay from the keyboard 
top by sliding it up and to the left and remove overlay 
from keyboard top. 

e. When replacing the overlay, hook the left end of the 
overlay in place on the keyboard top, guide the over- 
lay down over the switch keys, and press down on the 
right end of the overlay until the tension spring snaps 
into place. 

The keyboard is disassembled by removing five screws 
(103, figure 3-7) and ten washers (104 and 105) from 
keyboard bottom (115), and lifting off keyboard top (102). 
After keyboard top is off, the Keyboard Assembly (106) 
can be removed by disconnecting it from the two Keyboard 
Cable Assembly (93) connectors and Loudspeaker Assem- 
bly (111), and lifting it out of the keyboard bottom. 

3-13. TAPE CARTRIDGE RETHREADING 

Tape rethreading is difficult and is not recommended un- 
less the data recorded on the runoff tape must be re- 
covered. Instead, when tape runoff occurs, it is recom- 
mended to replace the entire tape cartridge. The re thread- 
ing procedures contained in this paragraph are for re- 
threading tape onto the tape cartridge’s left tape hub. If a 
tape run-off condition occurs from the right tape hub, use 
the left tape hub rethreading instructions except inter- 
change all right-hand and left-hand instructions and 
change all counterclockwise directions to clockwise direc- 


tions. This procedure requires the use of a small Phillips- 
head screwdriver. Re thread tape onto the left tape hub as 
follows: 


CAUTION 


Whenever the tape cartridge top cover is 
removed, the spring-loaded door and 
spring can easily slide off the door pivot 
post. To prevent loss of parts, ensure that 
door is always completely seated on its 
pivot post as long as the tape cartridge 
top cover and backplate are separated. 


a. Remove tape cartridge top cover by removing four 
screws from backplate with Phillips-head screw- 
driver. 

b. As shown in figure 3-6, view A, rethread loose end of 
tape around right tape guide, through tape cleaner, 
past belt drive puck, outside guide pin, and around 
left tape guide so that approximately 1-3/4 inches of 
tape is clear of guide. 

c. Hold tape cartridge as shown in figure 3-6, view B, so 
that right hand can be used to rotate belt drive puck 
and left hand can be used to maintain tape tension at 
left tape guide. 

d. Moisten inside surface of free end of tape and, while 
maintaining tape tension at left tape guide, rotate 
belt drive puck counterclockwise to wrap free end of 
tape around left tape hub until tape reaches point 
where drive belt touches tape hub. 

e. While maintaining tape tension, use any small 
round-tipped tool to trap free end of tape between 
drive belt and left tape hub as shown in figure 3-6, 
view C. 

f. Rotate belt drive puck counterclockwise until tape is 
wrapped several times around left tape hub past first 
set of tape holes (approximately two feet). 

g. Replace tape cartridge top cover on backplate and 
secure in place with four screws. 

h. Condition tape in accordance with the instructions 
contained in paragraph 2-21. 
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Figure 3-6. Tape Cartridge Rethreading 
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3-14. REPLACEABLE PARTS 

Replaceable parts for the terminal are listed in table 3-3. 
The replaceable parts in table 3-3 are referenced to the 
exploded view (figure 3-7) of the terminal by index num- 
bers which are in disassembly order, except attaching 
parts are listed immediately after the parts they attach. 
Items in the DESCRIPTION column of table 3-3 are in- 
dented to indicate item relationship. In addition, the sym- 
bol " X ” follows the last of one or more 

attaching parts. Indention is as follows: 

MAJOR ASSEMBLY 

* Replaceable Assembly 

* Attaching Parts for Replaceable Assembly 
** Subassembly Parts 

** Attaching Parts for Subassembly Parts 


Table 3-3 provides the following information for each part: 

a. FIG & INDEX NO. The figure and index where the 
replaceable parts are shown in the exploded view. 

b. HP PART NO. The Hewlett-Packard part number for 
each replaceable part. 


c. DESCRIPTION. The description and any special ap- 
plications (accessories and options) for each replace- 
able part. 

d. UNITS PER ASSY. The total quantity of each part 
used in the major assembly. 

3-15. ORDERING INFORMATION 

To order replaceable parts for the terminal or options and 
accessories, address the order to the local Hewlett- 
Packard Sales and Service Office listed at the end of this 
manual. The following information should be included in 
the order for each part. 

a. Complete terminal model number (including options 
and accessories) and serial number. 

b. Hewlett-Packard part number. 

c. Complete part description as provided in the replace- 
able parts list. 
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Table 3-2. 264 7 A Terminal Replaceable Parts List 


FIG. & 
INDEX 
NO. 

HP PART NO. 

DESCRIPTION 

UNITS 

PER 

ASSY. 

1 

2647A 

8120-1378 

GRAPHICS TERMINAL 
‘Power Cord Set, 250V, 10A 

1 


8120-2104 

*Power Cord Set, 250V, 6A (used for Option 906) 

1 


8120-1351 

*Power Cord Set, 250V, 13A (used for Option 900) 

1 


8120-1369 

‘Power Cord Set, 250V, 10A (used for Option 901) 

1 


8120-1689 

‘Power Cord Set, 250V, 10/16A (used for Option 902) 

1 

2 

02640-00064 

‘Cover, Power Supply 


3 

2360-0115 

(Attaching Parts) 

‘Screw, machine, ph, no. 6-32, 0.312 in., with lockwasher 

1 

4 

02640-60148 

*Cable Assembly 

1 

5 

02640-60083 

‘Cable Assembly (used for Accessories 13260B, 13260C, and 13260D) 

1 

6 

02640-60169 

‘Power Supply Control Assembly 

1 

7 

2110-0202 

‘Fuse, 0.5A, 250V (not used on Option 015) 

1 


2110-0588 

*Fuse, 0.2A, 250V (used for Option 015) 

1 


2110-0365 

‘Fuse, 4A, SB, 250V (not used on Option 015) 

1 


2110-0583 

*Fuse, 2A, SB, 250V (used for Option 015) 

1 

8 

02640-60130 

‘Power Supply Assembly 

1 

9 

02640-60221 

‘Control Memory 

2 


1818-0590 

**I.C., ROM, MOS 

1 


1818-0591 

“I.C., ROM, MOS 

1 


1818-0592 

“I.C., ROM, MOS 

1 


1818-0593 

“I.C., ROM, MOS 

1 


1818-0594 

“I.C., ROM, MOS 

1 


1818-0595 

“I.C., ROM, MOS 

1 


1818-0596 

“I.C., ROM, MOS 

1 


1818-0597 

“I.C., ROM, MOS 

1 


1818-0598 

“I.C., ROM, MOS 

1 


1818-0599 

“I.C., ROM, MOS 

1 


1818-0600 

“I.C., ROM, MOS (not used on Option 30. Used only on Accessory Options 

1 


1818-0602 

1 3260A-006 and 13260B-006) 
“I.C., ROM, MOS 

1 


1818-0603 

“I.C., ROM, MOS 

1 


1818-0604 

“I.C., ROM, MOS 

1 


1818-0605 

“I.C., ROM, MOS 

1 


1818-0606 

“I.C., ROM, MOS 

1 


1818-0607 

“I.C., ROM, MOS 

1 


1818-0608 

“I.C., ROM, MOS 

1 


1818-0609 

“I.C., ROM, MOS 

1 


1818-0610 

“I.C., ROM, MOS 

1 


1818-0611 

“I.C., ROM, MOS 

1 


1818-0612 

“I.C., ROM, MOS 

1 


1818-0613 

“I.C., ROM, MOS 

1 


1818-0614 

“I.C., ROM, MOS (used for Accessories 13260C-001 and 13260D-001) 

1 


1818-0620 

“I.C., ROM, MOS 

1 


1818-0621 

“I.C., ROM, MOS 

1 


1818-0622 

“I.C., ROM, MOS 

1 


1818-0623 

“I.C., ROM, MOS 

1 


1818-0624 

“J.C., ROM, MOS 

1 


1818-0625 

“I.C., ROM, MOS 

1 


1818-0626 

“I.C., ROM, MOS 

1 


1818-0627 

**I.C., ROM, MOS 

1 

10 

1818-0628 

1818-0629 

02640-60209 

**I.C., ROM, MOS (used for Accessories 13260C-006 and 13260D-006) 
**I.C., ROM, MOS (used for Accessories 13260C-006 and 13260D-006) 
‘Processor Assembly 

1 

11 

02640-60194 

‘Connector Assembly 

1 

12 

02640-60022 

‘Top Plane Connector Assembly (four-connector) 

2 


02640-60016 

‘Top Plane Connector Assembly (five-connector) (used for Accessory 13231 A) 

1 


3-14 




















Repair 


Table 3-2. 2647A Terminal Replaceable Parts List (Continued) 


FIG. & 
INDEX 
NO. 

HP PART NO. 

DESCRIPTION 

UNITS 

PER 

ASSY. 

13 

02640-60024 

'Display Enhancement Assembly (used for Accessory 13231 A) 

1 


1816-0641 

**I.C., ROM (Line Drawing Set) (used for Accessory 13231A-202) 

1 


1816-0642 

**I.C., ROM (Math Character Set) (used for Accessory 13231A-201) 

1 


1816-0947 

**I.C., ROM (Large Character Set) (used for Accessory 13231A-203) 

1 

14 

02640-60124 

'Display Memory Access Assembly 

1 

15 

02640-60088 

'General Purpose Display Timing Assembly 

1 


0410-0646 

"Crystal, 17.55 MHz (Y1) (for 50 Hz power) (used for Options 015 and 016) 

1 


0410-0647 

“Crystal, 21.06 MHz (Y1) (for 60 Hz power) 

1 

16 

02640-60125 

'Graphics Microcontroller Assembly 

1 

17 

02640-60126 

'Graphics Display Memory Assembly 

1 

18 

02640-60112 

'Display Control Assembly 

1 


1816-0612 

"I.C., ROM, (64-character upper case Roman) 

1 


1816-0613 

"I.C., ROM, (128-character lower case Roman) 

1 

19 

02640-60123 

'Keyboard Interface Assembly 

1 

20 

02640-60171 

'Universal Memory Assembly 

1 


5090-0114 

"I.C. RAM 

16 

21 

02640-60134 

'Multipoint Extension Cable Assembly (Accessory 13232R) 

1 

22 

02640-60043 

*103/202 Modem Cable Assembly (Accessory 13232A) 

1 


02640-60058 

*12531/12880 Hood-to-Hood Cable Assembly (Accessory 13232B) 

1 


02640-60059 

'RS232C Cable Assembly (Accessory 13232C) 

1 


5061-2408 

'Current Loop Cable Assembly (used for Accessory 13232F) 

1 


02640-60098 

'Male RS232C Printer Cable Assembly (Accessory 13232G) 

1 


02640-60099 

'Female RS232C Printer Cable Assembly (Accessory 13232H) 

1 


02640-60116 

*9871 Printer Cable Assembly (Accessory 13232J) 

1 


02640-60120 

'Tektronix 4632 Interface Cable Assembly (Accessory 13232K) 

1 


02640-60121 

'Conrac T.V. Monitor Interface Cable Assembly (Accessory 13232L) 

1 


02640-60131 

'Modem Cable Assembly (Accessory 13232N) 

1 


02640-60132 

'Modem/Multipoint Cable Assembly (used for Accessory 13232P) 

1 


02640-60133 

'Multipoint (Terminal-to-Terminal) Cable Assembly (Accessory 13232Q) 

1 


02640-60151 

'Power Protect Multipoint Cable Assembly (Accessory 13232T) 

1 


5061-2403 

'Modem Bypass Cable Assembly (Accessory 13232U) 

1 

23 

02640-60171 

'Universal Memory Assembly 

1 


5090-0114 

"I.C., RAM 

16 

24 

02640-60135 

'9866 Cable Assembly (Accessory 13232S; used for Accessory 13246A) 

1 


02640-60122 

'Sweep Extender Cable Assembly (used for Accessory 13254A) 

1 

25 

02640-60086 

'Asynchronous Data Comm Assembly (Also used for Accessory 13260A) (not used 
on terminal Options -030 and -031 ) 

1 ‘ 


02640-60143 

'Serial Printer/Extended Asynchronous Data Comm Assembly (used for Accessories 
13250B and 13260B) 

. 1 


02640-60106 

'Asynchronous Multipoint Interface Assembly (used for Accessory Option 
1 3260C-006) 

1 


02640-60107 

'Synchronous Multipoint Interface Assembly (used for Accessory Option 1 3260D-006) 

1 


02640-60031 

'Terminal Duplex Register Assembly (used for Accessory 13238A) 

1 


02640-60119 

'Video Output Interface Assembly (used for Accessory 13254A) 
'HP-IB Interface (Accessory 13296A) 

1 


02640-60128 

"HP-IB Interface Assembly 

1 


02640-60215 

"HP-IB Load Box (not shown) 

1 


8120-1834 

"Cable Assembly (not shown) 

1 

26 

02640-60021 

*CTU Top Plane Assembly (two-connector) 

1 

27 

02640-60137 

*CTU Interface Assembly 

1 

28 

02640-60085 

'Motor Cable Assembly 

1 

29 

02640-60032 

'Read/ Write Assembly 

1 

30 

1390-0326 

'Latch, door, right 

1 

31 

1390-0327 

'Latch, door, left 

1 

32 

02640-20018 

'Rear Door 

1 

33 

3110-0100 

'Right Hinge 
(Attaching Parts) 

1 

34 

02640-00025 

'Hinge Support 

1 

35 

2360-0197 

'Screw, Machine, ph, no. 6-32, 3/8 in. 

2 
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Table 3-2. 2647A Terminal Replaceable Parts List (Continued) 


FIG. & 
INDEX 
NO. 

HP PART NO. 

- 

DESCRIPTION 

UNITS 

PER 

ASSY. 

36 

3110-0101 

‘Left Hinge 
(Attaching Parts) 

1 

37 

02640-00025 

‘Hinge Support 

1 

38 

2360-0197 

‘Screw, Machine, ph, no. 6-32, 3/8 in. 

2 

39 

02640-00091 

*Support 
(Attaching Parts) 

1 

40 

2360-0197 

‘Screw, Machine, ph, no. 6-32, 3/8 in. 

2 

41 

2190-0851 

*Washer, Lock, split, no. 6 

2 

42 

02647-00001 

‘Front Bezel Insert 

1 

43 

02640-601 77 

* Front Bezel 
(Attaching Parts) 

1 

44 

2360-0197 

‘Screw, Machine, ph, no. 6-32, 3/8 in. 

4 

45 

2190-0918 

‘Washer, Lock, helical, no. 6 

4 


9162-0061 

Mini Cartridge (not shown) 

1 


9162-0061 

Mini Cartridge (used for Option 013) 

6 

46 

02640-60066 

Ribbon Cable, CTU 

2 

47 

02640-60050 

*CTU Transport Assembly 
(Attaching Parts) 

2 

48 

2360-0205 

‘Screw, Machine, ph, no. 6-32, 3/4 in. 

2 

49 

3050-0227 

‘Washer, Flat, no. 6 

2 

50 

1520-0067 

‘Shock Mount 

2 


02640-40016 

“Pawl 

1 


1460-1440 

**Spring, Compression 

1 


02640-60056 

“Head Bridge Assembly 
(Attaching Parts) 

1 


0624-0314 

“Screw, Tapping, no. 6-40 

3 


2190-0003 

“Washer, Lock, split, no. 4 

3 


2140-0450 

‘“Indicator Lamp DS1 

1 


4040-1017 

“‘Shield, Light 

1 


02640-60055 

“Motor/Tachometer Assembly 
(Attaching Parts) 

1 


1460-1381 

“Extension Spring 

2 


02640-60054 

“CTU Base Assembly 

1 

51 

02640-60158 

*Backplane Assembly 
(Attaching Parts) 

1 

52 

2360-0197 

‘Screw, Machine, ph, no. 6-32, 3/8 in. 

6 

53 

2190-0851 

*Washer, Lock, split no. 6 

6 

54 

0570-0528 

‘Stud, retainer 

2 

55 

0403-0324 

‘Bumper, rubber 

4 

56 

02640-40035 

‘Mainframe Shell 

1 


02640-40039 

‘Mainframe Shell (used only on Option 017) 

1 

57 

02640-00021 

‘Access Key 

2 

58 

02640-40031 

‘Display Top 

1 


02640-40036 

‘Display Top (used only on Option 017) 

1 

59 

3110-0099 

‘Hinge Top 
(Attaching Parts) 

2 

60 

2360-0196 

‘Screw, Machine, flh, no. 6-32, 3/8 in. 

4 

61 

02640-00034 

‘CRT Shield 
(Attaching Parts) 

1 

62 

1390-0365 

‘Plunger, Snap-in 

2 

63 

1390-0366 

‘Grommet, Snap-in 

2 
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Table 3-2. 2647A Terminal Replaceable Parts List (Continued) 


FIG. & 
INDEX 
NO. 

HP PART NO. 

DESCRIPTION 

UNITS 

PER 

ASSY. 

64 

02640-40033 

*Right Side 

1 


02640-40037 

‘Right Side (used only on Option 017) 
(Attaching Parts) 

1 

65 

2360-0201 

*Screw, Machine, ph, no. 6-32, 0.5 in. pozi 

3 

66 

2190-0918 

‘Washer, Lock, helical, spring-type 

3 

67 

3050-0066 

‘Washer, Flat, no. 6 

3 

68 

1460-1580 

Spring, wireform, right 
(Attaching Parts) 

1 

69 

1480-0069 

Pin, 0.125 in., 0.5 in. 

1 

70 

02640-40034 

02640-40038 

‘Left Side 

‘Left Side (used only on Option 017) 
(Attaching Parts) 

1 


2360-0201 

*Screw, Machine, ph, no. 6-32, 0.5 in. pozi 

3 


2190-9018 

* Washer, Lock, helical, spring-type 

3 


3050-0066 

‘Washer, Flat, no. 6 

4 


02640-60039 

‘Sweep Cable Assembly (not shown) 

1 

71 

1460-1579 

Spring, wireform, left 
(Attaching Parts) 

1 

72 

1480-0069 

Pin, 0.125 in., 0.5 in. 

1 

73 

02640-00034 

‘Shield, Transformer 
(Attaching Parts) 

1 

74 

2360-0197 

‘Screw, Machine, ph, no. 6-32, 3/8 in. 

2 

75 

2190-0918 

‘Washer, Lock, Split, no. 6 

2 

76 

02640-60095 

‘Sweep Assembly 

1 

77 

02640-60042 

‘CRT Cable Assembly 

1 

78 

02640-60138 

‘Fan Cable Assembly 

1 

79 

1400-1440 

‘Cable Tie 
(Attaching Parts) 

2 

80 

2420-0001 

‘Nut, hex, no. 6-32 

2 

81 

2360-0205 

‘Screw, no. 6-32, 3/4 in. 

2 

82 

3160-0208 

‘Fan 

(Attaching Parts) 

1 

83 

3030-0064 

‘Screw, Cap, no. 6-32, 5/8 in. 

4 

84 

2190-0918 

‘Washer, Lock, spring, no. 6 

4 

85 

02640-00066 

‘Fan, Shroud 

1 

86 

02640-00046 

‘Screen, Display 

1 

87 

02640-60084 

‘CRT/Yoke Assembly 
(Attaching Parts) 

1 

88 

2510-0107 

‘Screw, Machine, ph, no. 8-32, 0.5 in. 

4 

89 

2190-0017 

‘Washer, Spring, no. 8 

4 

90 

2190-0010 

‘Washer, Lock, ext-tooth, no. 8 

1 

91 

3050-0001 

‘Washer, Flat, no. 8 

3 

92 

9320-3173 

‘Symbol Template (Mathematics) (used for Accessory 13231A-201) 

1 


9320-3172 

‘Symbol Template (Line Drawing) (used for Accessory 13231A-202) 

1 


02647-60003 

‘Keyboard and Cable Assembly (used only on Option 017) 

1 

93 

02640-60160 

“Keyboard Cable Assembly 

1 


02640-00072 

“Shield 

(Attaching Parts) 

1 


2360-0193 

“Screw, Machine, ph, no. 6-32, 0.25 in. 

1 


2360-0201 

“Screw, Machine, ph, no. 6-32, 0.5 in. 

4 


2190-0918 

“Washer, Lock, Spring, no. 6 

4 
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Table 3-2. 2647A Terminal Replaceable Parts List (Continued) 


FIG. & 
INDEX 
NO. 

HP PART NO. 

DESCRIPTION 

UNITS 

PER 

ASSY. 

93 

2190-0008 

**Washer, Lock, ext-tooth, no. 6 

2 


0362-0393 

**Lug, Crimp, female, 0.250 in. tab, (for 16 to 14 AWG) 

1 


02648-60002 

*Keyboard and Cable Assembly (not used on Option 017) 

1 


02640-60081 

**Keyboard Cable Assembly 
(Attaching Parts) 

1 

94 

2360-0201 

**Screw, Machine, ph, no. 6-32, 0.5 in. 

1 

95 

2190-0918 

**Washer, Lock, spring, no. 6 

1 

96 

3050-0066 

'•Washer, Flat, 0.147 ID, 0.375 in. OD 

1 

97 

1400-0440 

**Cable Clamp 

1 

98 

7120-6388 

**Baudrate Label (standard) 

1 


7120-5486 

**Baudrate Label (used for Accessories 13260A, 13260B, and 13260C, except 
Options 002 and 006) 

1 


7120-6388 

**Baudrate Label (used for Accessories 13260A and 13260B, Option 006 only) 

1 


7120-5485 

**Baudrate Label (used for Accessories 13260C and 13260D, except Options 002 
and 006) 

1 


7120-6386 

**Baudrate Label (used for Accessories 13260C and 13260D, Option 006 only) 

1 


7120-6388 

**Baudrate Label (used for Accessories 13260C and 13260D, Option 006 only) 

1 

99 

7120-7484 

**Keyboard Overlay (standard) 

1 

100 

02641-00003 

**Keyboard Overlay (used for Accessories 13260C and 13260D, Option 3) 

1 


02644-00002 

**Keyboard Overlay (used for Accessories 13260A and 13260B, except Options 002, 
004, and 006) 

1 


02645-00003 

**Keyboard Overlay (used for Accessories 13260C and 13260D, except Option 002, 
004, and 006) 

1 

101 

02640-40030 

**Key board Top 
(Attaching Parts) 

1 

102 

2360-0203 

**Screw, Machine, ph, no. 6-32, 0.625 in. 

5 

103 

2190-0918 

**Washer, Lock, spring, no. 6 

5 

104 

3050-0066 

**Washer, Flat, 0.147 in. ID, 0.375 in. OD 

5 

105 

02640-60018 

**Keyboard Printed Circuit Assembly 

1 

106 

1990-0486 

***Light-Emitting Diode, red 

7 

107 

0370-2646 

***ESC Key 

1 


0370-2260 

***1 ! Key 

1 


0370-2261 

***2 “ Key 

1 


0370-2262 

***3 # Keycap 

1 


0370-2263 

***4 $ Keycap 

1 


0370-2264 

***5 % Keycap 

1 


0370-2265 

***6 & Keycap 

1 


0370-2266 

***7 ’ Keycap 

1 


0370-2267 

***8 ( Keycap 

1 


0370-2268 

***9 ) Keycap 

1 


0370-2641 

***0 Keycap 

1 


0370-2648 

*** - = Keycap 

1 


0370-2654 

*** ~ Keycap 

1 


0370-2651 

*** \ 1 Keycap 

1 


0370-2637 

***CNTL Keycap 

1 


0370-2286 

***Q Keycap 

1 


0370-2292 

***W Keycap 

1 


0370-2274 

***E Keycap 

1 


0370-2287 

***R Keycap 

1 


0370-2289 

***T Keycap 

1 


0370-2294 

***Y Keycap 

1 


0370-2290 

***U Keycap 

1 


0370-2278 

***l Keycap 

1 


0370-2284 

***0 Keycap 

1 


0370-2285 

***P Keycap 

1 
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Table 3-2. 2647A Terminal Replaceable Parts List (Continued) 


FIG. & 
INDEX 
NO. 

HP PART NO. 

DESCRIPTION 

UNITS 

PER 

ASSY. 

107 

0370-2655 

***@ Keycap 

1 

(Cont) 

0370-2652 

0370-2650 

***[ { Keycap 

DEL Keycap 

1 

1 


0370-2270 

***A Keycap 

1 


0370-2288 

***S Keycap 

1 


0370-2273 

***D Keycap 

1 


0370-2275 

***F Keycap 

1 


0370-2276 

***G Keycap 

1 


0370-2277 

***H Keycap 

1 


0370-2279 

***J Keycap 

1 


0370-2280 

***K Keycap 

1 


0370-2281 

***L Keycap 

1 


0370-2324 

***; + Keycap 

1 


0370-2325 

***: * Keycap 

1 


0370-2653 

***] } Keycap 

1 


0370-2635 

***RETURN Keycap 

1 


0370-2636 

***SHIFT Keycap 

2 


0370-2295 

***Z Keycap 

1 


0370-2293 

***X Keycap 

1 


0370-2272 

***C Keycap 

1 


0370-2291 

***V Keycap 

1 


0370-2271 

***B Keycap 

1 


0370-2283 

***N Keycap 

1 


0370-2282 

***M Keycap 

1 


0370-2296 

***, < Keycap 

1 


0370-2297 

***. > Keycap 

1 


0370-2298 

***/ ? Keycap 

1 


0371-0213 

***Space Bar Keycap 

1 


0371-0644 

***◄ Keycap 

1 


0371-0645 

***STOP Keycap 

1 


0371-0646 

***► Keycap 

1 


0371-0647 

***ZOOM IN Keycap 

1 


0371-0648 

*** Keycap 

1 


0371-0649 

***ZOOM OUT Keycap 

1 


0371-0650 

***ZOOM Keycap 

1 


0371-0653 

*** Keycap 

1 


0371-0654 

***G CURSOR Keycap 

1 


0371-1069 

***MULTIPLOT Keycap 

1 


0371-1070 

***MULTIPLOT MENU/CURSOR FAST Keycap 

1 


0370-2656 

***CLEAR TAB Keycap 

1 


0370-2657 

***SET TAB Keycap 

1 


0370-2982 

***CLEAR DSPLY Keycap 

1 


0370-2658 

***ROLL UP Keycap 

1 


0370-2659 

***ROLL DOWN Keycap 

1 


0370-2638 

***NEXT PAGE Keycap 

1 


0370-2639 

***PREV PAGE Keycap 

1 


0370-2642 

*** (Home) Keycap 

1 


0370-2640 

*** Arrow Keycap 

4 


0370-2644 

***Operating Function Keycap 

17 


0370-2765 

***f1 Keycap 

1 


0370-2766 

***f2 Keycap 

1 


0370-2767 

***f3 Keycap 

1 


0370-2768 

*^*f4 Keycap 

1 


0370-2769 

***f5 Keycap 

1 


0370-2770 

***f6 Keycap 

1 


0370-2771 

***f7 Keycap 

1 


0370-2772 

***f8 Keycap 

1 


0370-2877 

***BACKSPACE Keycap 

1 


0370-2878 

***TAB Keycap 

1 


0370-2898 

***Olive Black Keycap 

1 
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Repair 


Table 3-2. 2647 A Terminal Replaceable Parts List (Continued) 


FIG. & 



UNITS 

INDEX 



PER 

NO. 

HP PART NO. 

DESCRIPTION 

ASSY. 

108 

3101-1745 

‘“RESET TERMINAL Pushbutton Switch (under keycap) 

1 

109 

3101-2137 

“‘Pushbutton Switch, Momentary Contact (under keycap) 

99 

110 

3101-2136 

‘“Pushbutton Switch, Locking (under keycap) 

4 

111 

9160-0233 

“Loudspeaker Assembly 

1 



(Attaching Parts) 


112 

2360-0193 

“Screw, Machine, ph, no. 6-32, 0.25 in. 

2 


2190-0918 

“Washer, Lock, spring, no. 6 

2 

113 

1400-0054 

‘‘Mounting Clamp 

2 

114 

0403-0324 

“Rubber Bumper 

4 

115 

02640-40029 

“Keyboard Bottom 

1 

116 

0370-2991 

"BAUD RATE Knob 

1 



(Attaching Parts) 



3030-0609 

“Set Screw, knurled tip, no. 4-40, 1/8 in. (not shown) 

X 

1 


9282-0690 

Binder, three-ring 

1 


02640-00072 

Keyboard RFI Shield (not shown) (used on Option 017) 

1 


8570-0585 

“Keycap Removal Tool (not shown) 

1 


9300-0468 

Cleaning Swab (not shown) 

25 


8500-1251 

Tape Head Cleaning Solvent (not shown) 

1 


5061-1340 

Kit, 30-pin connector (used for Accessory 13250B) 

1 


02648-90001 

Manual, User’s (not shown) 

1 


02647-90002 

Manual, Reference (not shown) 

1 


02647-90003 

Manual, Service (not shown) 

1 


02645-13301 

Instruction Tape, User’s (not shown) 

1 


02646-13301 

Instruction Tape, User’s (not shown) 

1 


02648-13301 

Instruction Tape, User’s (not shown) 

1 


02647-13301 

Basic Interpreter and AGL tape (not shown) 

1 


02647-13302 

Instruction Tape, User’s, No. 1 (not shown) 

1 


02647-13303 

Instruction Tape, User’s, No. 2 (not shown) 

1 


02647-13304 

Basic Language Instruction Tape (not shown) 

1 


1600-0676 

I.C. Extractor (supplied only with Accessory 13231) (not shown) 

1 


13349-90901 

Manual, Operator’s Printer Subsystem (supplied only with Accessory 13232J) 
(not shown) 

1 



Manual, Operator’s Printer Subsystem (supplied only with Accessory 13232S) 
(not shown) 

1 


02645-60002 

DC Self Test Assembly (not supplied with Option 031) 

1 


02645-60004 

Connector, Self Test (supplied only with Accessory 13232P) 

1 


13255-91128 

Manual, HPIB Technical Information Package (TIP) (supplied with Accessory 
13296A) 

1 


02647-90005 

Basic Reference Manual 

1 


02647-90006 

Quick Reference Guide 

1 
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HEWLETT ^ PACKARD 

SALES & SERVICE OFFICES 


AFRICA, ASIA, AUSTRALIA 


ANGOLA 

Telectra 

Empresa Tunica de 
Equipamentos 
Eldctricos, S.A.R.L. 

R. Barbosa Rodrigues, 42-l°DT.° 
Caixa Postal, 6487 
Luanda 
Tel: 35515/6 

Cable: TELECTRA Luanda 
AUSTRALIA 
Hewlett-Packard Australia 
Pty Ltd 

31-41 Joseph Street 
Blackburn. Victoria 3130 
P.O. Box 36 

Doncaster East, Victoria 3109 
Tel: 89-6351 
Telex: 31-024 

Cable: HEWPARD Melbourne 
Hewlett-Packard Australia 
Pty. Ltd. 

31 Bridge Street 

Pymble 

New South Wales, 2073 
Tel: 449-6566 
Telex: 21561 

Cable. HEWPARD Sydney 
Hewlett-Packard Australia 
Pty. Ltd. 

153 Greenhill Road 
Parkside, S.A., 5063 
Tel: 272-5911 
Telex: 82536 

Cable: HEWPARD Adelaide 
Hewlett-Packard Australia 
Ptv. Ltd. 

141 Stirling Highway 
Nedlands, W.A 6009 
Tel: 86-5455 
Telex: 93859 
Cable: HEWPARD Perth 
Hewlett-Packard Australia 
Pty. Ltd. 

121 Wollongong Street 
Fyshwick, A C T. 2609 
Tel: 95-2733 
Telex: 62650 

Cable: HEWPARD Canberra 
Hewlett Packard Australia 
Pty. Ltd. 

5th Floor 

Teachers Union Building 
495-499 Boundary Street 
Spring Hill, 4000 Queensland 
Tel: 229-1544 
Cable: HEWPARD Brisbane 

GUAM 

Medical/Personal Calculators Only 
Guam Medical Supply, Inc. 

Jay Ease Building, Room 210 
P.O. Box 8947 
Tamuning 96911 
Tel: 646-4513 
Cable: EARMED Guam 


HONG KONG 

Schmidt & Co. (Hong Kong) Ltd. 
P.O. Box 297 
Connaught Centre, 

39th Floor 

Connaught Road, Central 
Hong Kong 
Tel: H-255291-5 
Telex: 74766 SCHMC HX 
Cable: SCHMIDTCO Hong Kong 


INDIA 

Blue Star Ltd. 

Kasturi Buildings 
Jamshedji Tata Rd 
Bombay 400 020 
Tel: 29 50 21 
Telex: 011-2156 
Cable. BLUEFROST 
Blue Star Ltd. 

Sahas 

414/2 Vir Savarkar Marg 
Prabhadevi 
Bombay 400 025 
Tel: 45 78 87 
Telex 011-4093 
Cable: FROSTBLUE 
Blue Star Ltd. 

Band Box House 
Prabhadevi 
Bombay 400 025 
Tel: 45 73 01 
Telex: 011-3751 
Cable: BLUESTAR 


Blue Star Ltd. 

7 Hare Street 
P.0. Box 506 
Calcutta 700 001 
Tel: 23-0131 
Telex: 021-7655 
Cable: BLUESTAR 


Blue Star Ltd. 

Bhandari House 
7th & 8th Floor 
91 Nehru Place 
New Delhi 110 024 
Tel: 634770 & 635166 
Telex: 031-2463 
Cable: BLUESTAR 


Blue Star Ltd. 

Blue Star House 

11/11 A Magarath Road 

Bangalore 560 025 

Tel: 55668 

Telex: 043-430 

Cable: BLUESTAR 

Blue Star Ltd 

Meeakshi Mandiram 

xxx/1678 Mahatma Gandhi Rd. 

Cochin 682 016 

Tel: 32069,32161,32282 

Telex: 0885-514 

Cable: BLUESTAR 


Blue Star Ltd. 

1-1-117/1 
Sarojini Devi Road 
Secunderabad 500 003 
Tel: 70126, 70127 
Telex: 015-459 
Cable: BLUEFROST 
Blue Star Ltd. 

2/34 Kodambakkam High Road 
Madras 600 034 


Cable: BLUESTAR 

INDONESIA 

BERCA Indonesia P.T. 

P.0. Box 496/Jkt. 

Jin. Abdul Muis 62 

Jakarta 

Tel: 40369, 49886,49255,356038 
Telex: Jkt. 42895 
Cable: BERCACON 
BERCA Indonesia P.T. 

P.O. Box 174/Sby. 

23 Jin. Jimerto 
Surabaya 
Tel: 42027 
Cable. BErcacon 

ISRAEL 

Electronics Engineering Div. 

of Motorola Israel Ltd . 

16, Kremenetski Street 

P O.Box 25016 

Tel-Aviv 

Tel: 38973 

Telex: 33569 

Cable: BASTEL Tel-Aviv 

JAPAN 

Yokogawa-Hewlett-Packard Ltd. 
Chuo Bldg., 4th Floor 
4-20, Nishinakajima 5-chome 
Yodogawa-ku, Osaka-shi 
Osaka, 532 
Tel: 06-304-6021 
Telex: 523-3624 
Yokogawa-Hewlett-Packard Ltd. 
29-21, Takaido-Higashi 3-chome 
Suginami-ku, Tokyo 168 
Tel: 03-331-6111 
Telex: 232-2024 YHP-Tokyo 
Cable: YHPMARKET TOK 23 724 
Yokogawa-Hewlett-Packard Ltd. 
Nakamo Building 

24 Kami Sasajima-cho 
Nakamura-ku, Nagoya, 450 
Tel: 052 571-5171 
Yokogawa-Hewlett-Packard Ltd. 
Tanigawa Building 

2-24-1 Tsuruya-cho 
Kanagawa-ku 
Yokohama, 221 
Tel: 045-312-1252 
Telex: 382-3204 YHP YOK 


Yokogawa-Hewlett-Packard Ltd. 
Mlto Mitsui Building 
105, 1-chome, San-no-maru 
Mito, Ibaragi 310 
Tel: 0292-25-7470 
Yokogawa-Hewlett-Packard Ltd. 
Inoue Building 

1348-3, Asahi-cho, 1-chome 
Atsugl, Kanagawa 243 
Tel 0462-24-0452 


Yokogawa-Hewlett-Packard Ltd. 
Kumagaya Asahi 
Hachijuni Building 
4th Floor 
3-4, Tsukuba 

Kumagaya. Saitama 360 
Tel: 0485-24-6563 


KENYA 

Technical Engineering 
Services(E.A.)Ltd. 

P.O. Box 18311 

Nairobi 

Tel: 55679/556680/557726 
Telex: 22629 
Cable: PROTON 


Medical Only 

International Aeradio(E.A.)Ltd. 

P.O. Box 19012 

Nairobi Airport 

Nairobi 

Tel: 336055/56 

Telex: 22201/22301 

Cable: INTAERIO Nairobi 


KOREA 

Samsung Electronics Co., Ltd. 
15th Floor, Daeyongak Bldg,, 
25-5, 1-KA 

Choong Moo-Ro, Chung-Ku, 

Seoul 

Tel: (23) 6811, 778-3401/2/3/4 

Telex: 2257S 

Cable: ELEKSTAR Seoul 


MALAYSIA 

Teknik Mutu Sdn Bhd. 
No. 2, Lorong 13/6A 
Section 13 

Petaling Jaya, Selangor 
Tel: 54994/54916 
Telex: MA 37605 


Protel Engineering 
P.O. Box 1917 
Lot 259, Satok Road 
Kuching, Sarawak 
Tel: 53544 
Cable: PROTELENG 


MOZAMBIQUE 

A N. Goncalves, Ltd. 

162, 1° Apt. 14 Av. D. Luis 
Caixa Postal 107 

Maputo 

Tel: 27091, 27114 
Telex: 6-203 NEGON Mo 
Cable: NEGON 


NEW ZEALAND 

Hewlett-Packard (N.Z.) Ltd. 
4-12 Cruickshank Street 
Kilbirnie, Wellington 3 
P.O Box 9443 
Courtney Place 
Wellington 
Tel: 877-199 

Cable: HEWPACK Wellington 
Hewlett-Packard (N.Z.) Ltd. 
Pakuranga Professional Centre 
267 Pakuranga Highway 
Box 51092 
Pakuranga 
Tel: 569-651 

Cable: HEWPACK Auckland 


Analytical/Medical Only 

Medical Supplies N.Z. Ltd. 

Scientific Division 

79 Carlton Gore Road, Newmarket 

P.O. Box 1234 

Auckland 

Tel: 75-289 

Cable. DENTAL Auckland 


Analyticai/Medical Only 
Medical Supplies N.Z. Ltd. 
Private Bag 

Norrie and Parumoana Streets 

Porlrua 

Tel: 75-098 

Telex. 3858 


Analytical/Medical Only 
Medical Supplies N.Z. Ltd. 
P.O. Box 309 
239 Stanmore Road 
Christchurch 
Tel: 892-019 

Cable: DENTAL Christchurch 


Analytical/Medical Only 
Medical Supplies N.Z. Ltd. 
303 Great King Street 
P.O. Box 233 
Dunedin 
Tel: 88-817 

Cable: DENTAL Dunedin 


NIGERIA 

The Electronics 
Instrumentations Ltd. 
N6B/770 Oyo Road 
Oluseun House 
P.M B 5402 


Tel: 61577 

Telex: 31231 TEIL Nigeria 
Cable. THETEIL Ibadan 


The Electronics Instrumenta- 
tions Ltd. 

144 Agege Motor Road, Mushin 
P.O. Box 6645 

Lagos 

Cable: THETEIL Lagos 

PAKISTAN 

Mushko & Company Ltd 
Oosman Chambers 
Abdullah Haroon Road 
Karachi-3 
Tel: 511027, 512927 
Telex: 2894 

Cable: COOPERATOR Karachi 
Mushko & Company. Ltd. 

38B, Satellite Town 

Rawalpindi 

Tel: 41924 

Cable: FEMUS Rawalpindi 

PHILIPPINES 

The Online Advanced 
Systems Corporation 
Rico House 

Amorsolo cor. Herrera Str. 
Legaspi Village, Makati 
P.O. Box 1510 
Metro Manila 

Tel: 85-35-81, 85-34-91,85-32-21 
Telex: 3274 ONLINE 

RHODESIA 

Field Technical Sales 
45 Kelvin Road North 
P.O. Box 3458 
Salisbury 
Tel: 705231 (5 lines) 

Telex. RH 4122 

SINGAPORE 

Hewlett-Packard Singapore 
(Pte.) Ltd. 

1150 Depot Road 
Alexandra P.O. Box 58 
Singapore 4 
Tel: 270-2355 
Telex: HPSG RS 21486 
Cable: HEWPACK. Singapore 

SOUTH AFRICA 

Hewlett-Packard South Africa 
(Pty ), Lid. 

Private Bag Wendy wood, 

Sandton, Transvaal, 2144 
Hewlett-Packard Centre 
Daphne Street, Wendywood, 
Sandton, 2144 
Tel: 802-1040/8 
Telex: 8-4782 

Cable: HEWPACK Johannesburg 


Hewlett-Packard South Africa 
(Pty.), Ltd. 

P.O. Box 120 

Howard Place, Cape Province, 7450 
Pine Park Centre, Forest Drive, 
Pinelands. Cape Province, 7405 
Tel: 53-7955 thu 9 
Telex: 57-0006 


TAIWAN 

Hewlett-Packard Far East Ltd 
Taiwan Branch 
39 Chung Hsiao West Road 
Section 1 , 7th Floor 

Taipei 

Tel: 3819160-4,3141010.3715121 
Ext. 270-279 
Cable: HEWPACK TAIPEI 
Hewlett-Packard Far East Ltd. 
Taiwan Branch 

68-2, Chung Cheng 3rd. Road 

Kaohsiung 

Tel: (07) 242318-Kaohsiung 
Analytical Only 

San Kwang Instruments Co., Ltd. 
20 Yung Sui Road 

Taipei 

Tel: 3715171-4 (5 lines) 

Telex. 22894 SANKWANG 
Cable: SANKWANG Taipei 

TANZANIA 

Medical Only 

International Aeradio (E.A.), Ltd. 
P.O. Box 861 
Dar es Salaam 
Tel: 21251 Ext. 265 
Telex: 41030 


THAILAND 

UNIMESA Co. Ltd. 

Elcom Research Building 
2538 Sukumvit Ave. 
Bangchak, Bangkok 
Tel: 3932387, 3930338 
Cable: UNIMESA Bangkok 

UGANDA 

Medical Only 

International Aeradio(E.A ). Ltd. 
P.O. Box 2577 
Kampala 
Tel: 54388 

Cable: INTAERIO Kampala 

ZAMBIA 

R.J. Tilbury (Zambia) Ltd. 

P.O. Box 2792 
Lusaka 
Tel: 73793 

Cable: ARJAYTEE, Lusaka 


OTHER AREAS NOT LISTED, CONTACT 

Hewlett-Packard Intercontinental 
3200 Hillview Ave. 

Palo Alto, California 94304 
Tel: (415) 856-1501 
TWX: 910-373-1267 
Cable: HEWPACK Palo Alto 
Telex: 034-8300, 034-8493 


CANADA 


ALBERTA 

Hewlett-Packard (Canada) Ltd. 
11620A - 168th Street 
Edmonton T5M 3T9 
Tel: (403) 452-3670 
TWX: 610-831-2431 
Hewlett-Packard (Canada! Ltd. 
210,7220 Fisher St. S.E.' 
Calgary T2H 2H8 
Tel: (403) 253-2713 
Twx. 610-821-6141 


BRITISH COLUMBIA 

Hewlett-Packard (Canada) Ltd. 
10691 Shellbridge Way 
Richmond V6X 2W7 
Tel: (604) 270-2277 
TWX: 610-925-5059 


MANITOBA 

Hewlett-Packard (Canada) Ltd. 
380-550 Century St. 
Winnipeg R3H OY1 
Tel: (204) 786-6701 
TWX: 610-671-3531 


NOVA SCOTIA 

Hewlett-Packard (Canada) Ltd. 
800 Windmill Road 
Dartmouth B3B 1L1 
Tel: (902) 469-7820 
TWX: 610-271-4482 HFX 


ONTARIO 

Hewlett-Packard (Canada) Ltd. 
1020 Morrison Dr. 

Ottawa K2H 8K7 
Tel: (613) 820-6483 
TWX: 610-563-1636 
Hewlett-Packard (Canada) Ltd. 
6877 Goreway Drive 
Mississauga L4V 1M8 
Tel: (416) 678-9430 
TWX: 610-492-4246 


QUEBEC 

Hewlett-Packard (Canada) Ltd. 

275 Hymus Blvd. 

Points Claire H9R 1G7 

Tel (514) 697-4232 FOR CANADIAN AREAS NOT LISTED: 

TWX: 610-422-3022 Contact Hewlett-Packard (Canada) 

TLX. 05-821521 HPCL Ltd. in Mississauga. 


CENTRAL AND SOUTH AMERICA 


ARGENTINA 

Hewlett-Packard Argentina 

S.A. 

Av. Leandro N. Alem 822 - 
1001 Buenos Aires 
Tel 31-6063,4,5,6 
Telex: 122443 AR CIGY 
Cable HEWPACKARG 


Biotron S.A.C.I.y M. 

Bolivar 177 

1066 Buenos Aires 

Tel: 30-4846, 34-9356, 34-0460, 

Telex. 17595 


BOLIVIA 

Casa Kavlin S.A. 

Calle Potosi’ 1130 
P.O. Box 500 

La Paz 

Tel: 41530,53221 

Telex: CWC BX 5298, ITT 3560082 

Cable: KAVLIN 


Hewlett-Packard do Brasil 
I.e.C. Ltda. 

Rua Padre Chagas, 32 
90000- Pdrto Alegre-RS 
Tel: (0512) 22-2998, 22-5621 
Cable: HEWPACK Potto Alegre 
Hewlett-Packard do Brasil 
I.e.C. Ltda. 

Rua Siqueira Campos, 53 
Copacabana 

20000-Rio de Janelro-RJ 
Tel: 257-80- 94-DDD (021) 
Telex: 391-212-1905 HEWP-BR 
Cable. HEWPACK 
Rio de Janeiro 


BRAZIL 

Hewlett-Packard do Brasil 
I.e.C. Ltda. 

Alameda Rio Negro, 750 
Alphaville 

06400 Barueri SP 
Tel: 429-3222 

Cable: HEWPACK Sao Paulo 


CHILE 

Calcagni y Metcalfe Ltda. 
Alameda 580-0f. 807 
Casilla 2118 

Santiago, 1 

Tel: 398613 

Telex: 3520001 CALMET 
Cable: CALMET Santiago 


COLOMBIA 

Instrumentacidn 

Henrik A. Langebaek & Kier S.A. 
Carrera 7 No. 48-75 
Apartado Adreo 6287 
Bogotrf, I D.E. 

Tel: 69-88-77 
Telex: 044-400 
Cable: AARIS Bogota 


Instrumentacion 
H.A. Langebaek & Kier S.A. 
Aereo 54098 

Tel: 304475 


Apartado 

Medellii 


COSTA RICA 

Cientifica Costarricense S.A. 
Avenida 2, Calle 5 
San Pedro de Montes de Oca 
Apartado 10159 

San Jose 

Tel: 24-38-20, 24-08-19 
Telex: 2367 GALGUR CR 
Cable. GALGUR 


ECUADOR 

Computadoras y Equipos 

Electrdnicos 

P.0. Box 6423 CCI 

Eloy Alfaro No. 1824,3°Piso 

Quito 

Tel: 453 482 

Telex: 2548 CYEDE ED 

Cable: Sagita-Quito 

Medical Only 

Hospitalar S.A. 

Casilla 3590 
Robles 625 
Quito 
Tel: 545-250 
Cable: Hospitalar-Quito 

EL SALVADOR 

Instrumentacion y Procesamiento 
Electronico de el Salvador 
Bulevar de los Heroes 11-48 
San Salvador 
Tel: 252787 

GUATEMALA 

IPESA 

Avenida Reforma 3-48, 

Zona 9 

Guatemala City 

Tel: 316627, 314786, 66471-5, ext.9 
Telex: 4192 Teletro Gu 


MEXICO 

Hewlett-Packard Mexicans, 

Av. Perifdrico Sur No. 6501 
Tepepan, Xochimilco 
Mexico 23, D.F. 

Tel: 905-676-4600 
Telex 017-74-507 


Hewlett-Packard Mexicana, 
S.A. de C.V. 

Ave. Constitucidn No 2184 
Monterrey, N.L. 

Tel: 48-71-32. 48-71-84 
Telex: 038-410 


NICARAGUA 

Roberto Terdn G. 

Apartado Postal 689 
Edificio Terdn 

Managua 

Tel: 25114, 23412,23454,22400 
Cable: ROTERAN Managua 

Electrdnico Balboa, S.A. 

P.O. Box 4929 
Calle Samuel Lewis 
Culdad de Panama 
Tel: 64-2700 
Telex. 3485126 Curundu, 

Canal Zone 

Cable. ELECTRON Panama 


PERU 

Compaftia Electro Mddica S.A. 

Los Flamencos 145 
San Isidro Casilla 1030 
Lima 1 
Tel: 41-4325 

Telex: Pub. Booth 25424 SISIDRO 
Cable: ELMED Lima 


URUGUAY 

Pablo Ferrando S.A. 
Comercial e Industrial 
Avenida Italia 2877 


Casilla' de Correo 370 

Montevideo 

Tel: 40-3102 

Telex: 702 PUBLIC BOOTH PARA 
PABLO FERRANDO TELEFONO 
40-31-02 

Cable: RADIUM Montevideo 


VENEZUELA 

Hewlett-Packard de Venezuela 
C.A. 

P.O. Box 50933 
Caracas 105 
Los Ruices Norte 
3a Transversal 
Edificio Segre 
Caracas 107 
Tel: 35-00-11 (20 lines) 

Telex: 25146 HEWPACK 
Cable: HEWPACK Caracas 

FOR AREAS NOT LISTED, CONTACT: 

Hewlett-Packard 
Inter- Americas 
3200 Hillview Ave. 

Palo Alto. California 94304 

Tel: (415) 856-1501 

TWX: 910-373-1260 

Cable: HEWPACK Palo Alto 

Telex: 034-8300, 034-8493 8/78 





EUROPE, NORTH AFRICA AND MIDDLE EAST 


AUSTRIA 

Hewlett-Packard Ges m.b.H. 
Handelskai 52 
-P.O Box 7 
A- 1205 Vienna 
Tel: 351620-29 
Cable: HEWPAK Vienna 
Telex: 75923 hewpak a 

BELGIUM 

Hewlett-Packard Benelux 

S.A./N.V. 

Avenue du Col-Vert, 1, 
(Groenkraagiaan) 

B-1170 Brussels 
Tel: (02) 660 0047,672-2240 
Cable: PALOBEN Brussels 
Telex: 23-494 paloben bru 

CYPRUS 

Kypronics 

19 Gregorios Xenopoulos Street 

P 0 Box 1152 

Nicosia 

Tel: 45628/29 

Cable: Kypronics Pandehis 

Telex: 3018 

CZECHOSLOVAKIA 

Vyvojova a Provozni Zakladna 

Vyzkumnych Ustavu v Bechovicich 

CSSR-25097 Bechovice u Prahy 

Tel 89 93 41 

Telex 121333 

Institute of Medical Bionics 

Vyskumny Ustav Lekarskej Bioniky 

Jedlova 6 

CS-88346 

Bratislava-Kramare 

Tel: 4251 
Telex: 93229 

ODR 

Entwicklungslabor der TU Dresden 
Forschungsinstitut Meinsberg 
DDR-7305 

Waldheim/Meinsberg 

Tel: 37 667 
Telex: 518741 
Export Contact AG Zuerich 
Guenther Forgber 
Schlegelstrasse 15 
1040 Berlin 
Tel: 42-74-12 
Telex: 111889 

DENMARK 

Hewlett-Packard A/S 
Datavej 52 
DK-3460 Birkerod 
Tel: (02) 81 66 40 
Cable: HEWPACK AS 
Telex: 37409 hpas dk 
Hewlett-Packard A/S 
Navervej 1 

DK-8600 Silkeborg 
dk 


EGYPT 

I.E.A. 

International Engineering Associates 

24 Hussein Hegazi Street 

Kasr-el-Aini 

Cairo 

Tel: 23 829 

Telex: 2067 

Cable: INTENGASS0 

Mohamed Sami Amin 

Sami Amin Trading Office 

18 Abdel Aziz Gawish 

Abdine-Cairo 

Tel: 24932 

Cable: SAMITRO CAIRO 

FINLAND 

Hewlett-Packard OY 
Nahkahousunti 5 
P.O. Box 6 

SF-0021 1 Helsinki 21 
Tel: (90) 6923031 
Cable: HEWPACK0Y Helsinki 
Telex: 12-1563 HEWPA SF 


Tel: (06) 82 71 66 
Telex: 37409 hpas 
Cable: HEWPACK t 


FRANCE 

Hewlett-Packard France 
Quartier de Courtaboeuf 
Boite Postale No. 6 
F-91401 Orsay Cedex 
Tel: (1) 907 78 25 
Cable: HEWPACK Orsay 
Telex: 600048 
Hewlett-Packard France 
Bureau de vente de Lyon 
"Le Saquin” 

Chemin des Mouilles 
B.P. 162 

F-69130 Ecully Cedex 
Tel: (78) 33 81 25, 

Cable: HEWPACK Eculy 
Telex. 31 06 17 
Hewlett-Packard France 
Bureau de vente de Toulouse 
Pdricentre de la Cdpidre 
Chemin de la Cdpidre, 20 
F- 3 1300 Toulouse-Le Mirail 
Tel:(61) 40 11 12 
Cable: HEWPACK 51957 
Telex: 510957 
Hewlett-Packard France 
Le Ligoures 

Bureau de vente de Marseilles 
Place Roude de Villenueve 
F-13100 Aix-en-Provance 
Tel: (42) 59 41 02 
Cable: HEWPACK MARGN 
Telex. 410770 
Hewlett-Packard France 
Bureau de vente de Rennes 
2, Aflee de la Bourgnette 
B.P 1124 

F-35100 Rennes Cedex 
Tel: (99) 51 42 44 
Cable: HEWPACK 74912 
Telex: 740912 


Hewlett-Packard France 
Bureau de vente de Strassbourg 
18, rue du Canal de la Marne 
F-67300 Schiltigheim 
Tel: (88) 83.08 10/83 11 .53 
Telex: 890141 
Cable: HEWPACK STRBG 


Hewlett-Packard France 
Bureau de vente de Lille 
Immeuble Pdricentre 
Rue van Gogh 

F-59650 Villeneuve d Ascq 
Tel: (20) 91.41.25 
Telex: 16.01. 24F 


Hewlett-Packard France 

Bureau de Vente 

Centre d' affaires Paris-Nord 

Batiment Ampere 

Rue de la Commune de Paris 

B.P. 300 

F- 93 153 Le Blanc Mesnil Cddex 

Tel: (01) 931 88 50 


Hewlett-Packard France 
Bureau de vente de Bordeau 
Av. du Pdt. Kennedy 
F-33700 Meriguac 
Tel: (56) 97 22 69 


GERMAN FEDERAL REPUBLIC 

Hewlett-Packard GmbH 
Vertriebszentrale Frankfurt 
Berner Strasse 117 
Postfach 560 140 
D-6000 Frankfurt 56 
Tel: (0611) 50-04-1 
Cable: HEWPACKSA Frankfurt 
Telex . 04 13249 hpffm d 
Hewlett-Packard GmbH 
Technisches Buro Bbblingen 
Herrenberger Strasse 110 
D-7030 Bbblingen, Wfjrttemberg 
Tel: (0703) 667-1 
Cable: HEWPACK Bbblingen 
Telex: 07265739 bbn 
Hewlett-Packard GmbH 
Technisches Bcfro Diisseldorf 



Tel: (0211) 59711 
Telex: 085/86 533 hpdd d 


Hewlett-Packard GmbH 
Technisches Buro Hamburg 
Wendenstrasse 23 
D-2000 Hamburg 1 
Tel: (040) 24 13 93 
Cable: HEWPACKSA Hamburg 
Telex: 21 63 032 hphh d 
Hewlett-Packard GmbH 
Technisches Buro Hannover 
Am Grossmarkt 6 
D-3000 Hannover 91 
Tel: (0511) 46 60 01 
Telex: 092 3259 
Hewlett-Packard GmbH 
Technisches Buro Nurnberg 
Neumeyerstrasse 90 
D-8500Nurnberg 
Tel: (0911) 56 30 83 
Telex. 0623 860 
Hewlett-Packard GmbH 
Technisches Buro Mdnchen 
Eschenstrasse 5 
D-8021 Taufkirchen 
Tel: (089) 6117-1 
Hewlett-Packard GmbH 
Technisches Buro Berlin 
Kaithstrasse 2-4 
D-1000 Berlin 30 
24 90 86 
3405 hpbln d 


Tel: (030) 
Telex :0 18 


GREECE 

Kostas Karayannis 
8 Omirou Street 
Athens 133 
Tel: 32 30 303/32/37 731 
Telex: 21 59 62 RKAR GR 
Cable: RAKAR ATHENS 
Analytical Only 
INTEC0 

G. Papathanassiou & Co. 
17 Marni Street 
Athens 103 
Tel: 5522 915/5221 989 
Telex: 21 5329 INTE GR 
Cable INTEKNIKA 
Medical Only 
Technomed Hellas Ltd 
52 Skoufa Street 
Athens 135 
Tel: 3626 972 
Telex: 21 4693 
Cable: ETALAK 


HUNGARY 

MTA 

Mu'szerdgy ds Mdrdstechnikai 
Szolgalata 

Hewlett-Packard Service 
Lenin Krt. 67, P O.Box 241 
1391 Budapest VI 
Tel: 42 03 38 
Telex. 22 51 14 


ICELAND 

Medical Only 

Elding Trading Company Inc. 
Hafnarnvoli - Tryggvagdtu 
P.O.Box 895 
IS-ReykJavik 
Tel: 1 58 20/1 63 03 
Cable: ELDING Reykjavik 

IRAN 

Hewlett-Packard Iran Ltd. 

No. 13, Fourteenth St. 

Mir Emad Avenue 
P.O. Box 41/2419 
Tehran 
Tel: 851082-5 
Telex: 213405 hewp ir 


IRELAND 

Hewlett-Packard Ltd. 

King Street Lane 
GB-Winnerah, Wokingham 
Berks, RG11 5AR 
Tel: (0734) 78 47 74 
Telex: 847178 
Cable. Hewpie London 


ITALY 

Hewlett-Packard Italians S.p.A. 
Via Amerigo Vespucci 2 
Casella postale 3645 
1-20124 Milano 
Tel: (02) 6251 (10 lines) 

Cable: HEWPACKIT Milano 
Telex: 32046 


Hewlett-Packard Italians S.p.A. 
Via Pellizzo 9 
1-35100 Padova 
Tel: (049) 66 48 88 
Telex: 41612 Hewpacki 
Hewlett-Packard Italiana S.p.A. 
Via G Armellini 10 
1-00143 Roma 
Tel: (06) 54 69 61 
Telex: 61514 

Cable: HEWPACKIT Roma 


Hewlett-Packard Italiana S.p.A. 
Corso Giovanni Lanza 94 
1-10133 Torino 
Tel:(011) 682245/659308 
Medical/Calculators Only 
Hewlett-Packard Italiana S.p.A. 
Via Principe Nicola 43 G/C 
1-95126 Catania 
Tel:(095) 37 05 04 


Hewlett-Packard Italiana S.p.A. 
Via Amerigo Vespucci, 9 
1-80142 Napoli 
Tel: (081) 33 77 11 
Telex. 61.51 4 Via Rome 


Hewlett-Packard Italiana S.p.A. 
Via E. Masi, 9/B 
1-40137 Bologna 
Tel: (51) 30 78 87 


JORDAN 

Mouasher Cousins Co. 
P 0 Box 1387 


Tel: 24907/39907 
Telex: SABC0 JO 1456 
Cable. M0UASHERC0 


KUWAIT 

Al-Khaldiya Trading & 
Contracting 
P.O Box 830-Safat 

Kuwait 

Tei:42 4910/41 1726 
Telex. 2481 Areeg kt 
Cable: VISCOUNT 

LUXEMBURG 

Hewlett-Packard Benelux 
S.A./N.V. 

Avenue du Col-Vert, 1 
(Groenkraagiaan) 

B-1170 Brussels 
Tel: (02) 672 22 40 
Cable: PALOBEN Brussels 
Telex: 23 494 


MOROCCO 
Oolbeau 
81 rue Karatchi 
Casablanca 
Tel: 22 41 82/87 
Telex. 23051/22833 
Cable: MATERI0 
Gerep 

190 Blvd. Brahim Roudani 

Casablanca 

Tel: 25 16 76/25 90 99 

Telex. 23 739 

Cable: GEREP-CASA 

Cogedir 

2 Rue d' Agadir, B.P. 156 

Casablanca 

Tel: 27 65 40 

Telex: 21 737 

Cable, COGEDIR 


NETHERLANDS 

Hewlett-Packard Benelux N.V. 
Van Heuven Goedhartlaan 121 
P.0. Box 667 
NL-Amstelveen 1134 
Tel: (020) 47 20 21 
Cable: PALOBEN Amsterdam 
Telex: 13 216 hepa nl 


NORWAY 

Hewlett-Packard A/S 
Osterdalen 18 
P.0. Box 34 
N-1345 Osteraas 
Tel: (02) 1711 80 
Telex: 16621 hpnas n 
POLAND 

Biuro Informacji Technicznej 
Hewlett-Packard 
Ul Stawki 2, 6P 

00- 950 Warszawa 
Tel: 33 25 88/39 67.43 
Telex 81 24 53 hepa pi 
UNIPAN 

Biuro Obslugi Technicznej 

01- 447 Warszawa 

ul Newelska 6 

Poland 

Zaklady Naprawcze Sprzetu 
Medycznego 

Plac Komuny Paryskiej 6 
90-007 Ldd* 

Tel: 334-41, 337-83 
Telex: 886981 

PORTUGAL 

Telectra-Empresa Tdcnica de 

Equipamentos Eldctricos S.a.r.l. 

Rua Rodrigo da Fonseca 103 

P.0. Box 2531 

P-Lisbon 1 

Tel: (19) 68 60 72 

Cable: TELECTRA Lisbon 

Telex 12598 

Medical only 

Mundinter 

Intercambio Mundial de Comdrcio 

S.a.r.l. 

P.O. Box 2761 
Avenida Antonio Augusto 
de Aguiar 138 
P - Lisbon 
Tel: (19) 53 21 31/7 
Telex: 16691 munter p 
Cable: INTERCAMBIO Lisbon 


Hewlett-Packard Espafiola, S.A. 

Av Ramdn y Cajal, 1 
Edificio Sevilla, planta 9 * 

Seville 5 
Tel: 64 44 54/58 
Hewlett-Packard Espafiola S.A. 
Edificio Albia II 7° B 
E Bilbao 1 

Tel: 23 83 06/23 82 06 
Hewlett-Packard Espafiola S.A. 
C/Ramon Gordillo 1 
(Entlo.) 

E- Valencia- 10 

Tel: 96-361.13.54/361.13.58 

SWEDEN 

Hewlett-Packard Sverige AB 
Enighetsvagen 3, Fack 
S-161 Bromma 20 
Tel: (08) 730 05 50 
Telex: 10721 
Cable: MEASUREMENTS 
Stockholm 

Hewlett-Packard Sverige AB 

Frd'tallsgatan 30 

S-421 32 Vdstra Frdlunda 

Tel: (031) 49 09 50 

Telex. 10721 via Bromma office 

SWITZERLAND 

Hewlett-Packard (Schweiz) AG 

Zurcherstrasse 20 

P.O. Box 307 

CH-8952 Schlieren-Zurich 
Tel: (01) 7305240 
Telex: 53933 hpag ch 
Cable: HPAG CH 
Hewlett-Packard (Schweiz) AG 
Chateau Bloc 19 
CH-1219 Le Lignon-Geneva 
Tel: (022) 96 03 22 
Telex. 27333 hpag ch 
Cable: HEWPACKAG Geneva 
SYRIA 

General Electronic Inc. 

Nuri Basha-Ahnaf Ebn Kays Street 

P.O. Box 5781 

Damascus 

Tel: 33 24 87 

Telex: 11215 ITIKAL 

Cable: ELECTROBOR DAMASCUS 


UNITED ARAB EMIRATES 

Emitac Ltd. 

P.O. Box 1641 

Sharjah 

Tel: 24121-3 

Telex: 8136 EMITAC SH 

Cable: EMITAC SHARJAH 

UNITED KINGDOM 

Hewlett-Packard Ltd. 

King Street Lane 
GB-Winnersh, Wokingham 
Berks. RG11 5AR 
Tel: (0734) 78 47 74 
Cable: Hewpie London 
Telex 8471 78/9 


Hewlett-Packard Ltd. 
Trafalgar House 
Navigation Road 
Altrincham 
Cheshire WA14 1NU 
Tel: (061) 928 6422 
Telex. 668068 


Hewlett-Packard Ltd. 
Lygon Court 
Hereward Rise 
Dudley Road 
Haiesowen, 

West Midlands B62 8SD 
Tel: (021) 550 9911 
Telex: 339105 


Hewlett-Packard Ltd. 
Wedge House 
799, London Road 
GB-Thornton Heath 
Surrey CR4 6XL 
Tel: (01) 684 0103/8 
Telex: 946825 


Hewlett-Packard Ltd 
10, Wesley St. 
Castleford 
Yorks WF10 1AE 
Tel: (0977) 550016 
Telex: 557355 


Hewlett-Packard Ltd 
1, Wallace Way 
GB-Hitchin 
Hertfordshire, SG4 OSE 
Tel: (0462) 31111 
Telex: 82.59.81 


RUMANIA 

Hewlett-Packard Reprezentanta 

Bd.n. Balcescu 16 

Bucuresti 

Tel: 15 80 23/13 88 85 

Telex: 10440 

I.I.R.U.C. 

Intreprinderea Pentru 
Intretinerea 

Si Repararea Utilajelor de Calcul 
B-dui Prof. Dimitrie Pompei 6 
Bucuresti-Sectorul 2 
Tel: 88-20-70. 88-24-40, 88-67-95 
Telex: 118 


SAUDI ARABIA 

Modern Electronic 
Establishment (Head Office) 

P.0. Box 1228, Baghdadiah Street 

Jeddah 

Tel: 27 798 

Telex: 40035 

Cable: ELECTA JEDDAH 


Modern Electronic 
Establishment (Branch) 
P O Box 2728 
Riyadh 

TeL 62596/66232 
Cable. RAOUFCO 


Modern Electronic 
Establishment (Branch) 

P.0. Box 193 
Al-Khobar 
Tel: 44678-44813 
Telex: 67044 OTESTA 
Cable: ELECTA AL-KHOBAR 


SPAIN 

Hewlett-Packard Espafiola. S.A. 
Calle Jerez 3 

E- Madrid 3 

Tel: (1) 458 26 00 (10 lines) 
Telex: 23515 hpe 


Hewlett-Packard Espafiola, S.A. 
Milanesado 21-23 
E-Barcelona 17 
Tel: (3) 203 6200 (5 lines) 
Telex: 52603 hpbe e 


Medical/Personal Calculator only 
Sawah & Co. 

Place Azmd 
B P. 2308 

Damascus 

Tel: 16 367-19 697-14 268 
Telex: 11304 SATAC0 SY 
Cable: SAWAH, DAMASCUS 
Suleiman Hilal El Mlawi 
P.O. Box 2528 
Mamoun Bitar Street, 56-58 
DamascusTel: 11 46 63 
Telex: 11270 
Cable: HILAL DAMASCUS 
TUNISIA 

Tunisie Electronique 
31 Avenue de la Liberte 
Tunis 
Tel: 280 144 
Corema 

1 ter. Av. de Carthage 

Tunis 

Tel: 253 821 

Telex: 12319 CABAM TN 

TURKEY 

TEKNIM Company Ltd. 

Riza Sah Pehlevi 
Caddesi No. 7 
Kavaklidere, Ankara 
Tel: 275800 
Telex: 42155 TKNM TR 
Medical only 
E.M.A. 

Muhendislik Kollektif Sirketi 
Mediha Eldem Sokak 41/6 
Yuksel Caddesi 


Cable: EMATRADE/Ankara 

Analytical only 

Yilmaz Ozyurek 

Midi Mudafaa Cad 16/6 

Kizilay 

Ankara 

Tel: 25 03 09 - 17 80 26 
Telex. 42576 OZEK TR 
Cable: OZYUREK ANKARA 


Hewlet-Packard Ltd 

2C. Avonbeg Industrial Estate 

Long Mile Road 

Dublin 12 

Tel: Dublin 514322/514224 
Telex. 30439 

USSR 

Hewlett-Packard 
Representative Office USSR 
Pokrovsky Boulevard 4/17-kw 12 
Moscow 101000 
Tel: 207.59.24 
Telex: 7825 hewpak su 


YUGOSLAVIA 

Iskra-Standard/Hewlett-Packard 
Miklosiceva 38/VII 
61000 Ljubljana 
Tel: 31 58 79/32 16 74 
Telex: 31583 

SOCIALIST COUNTRIES 
NOT SHOWN PLEASE 
CONTACT: 

Hewlett-Packard Ges. m.b.H 
Handelskai 52 
P.0. Box 7 

A- 1205 Vienna, Austria 
Tel: (0222) 35 16 21 to 27 
Cable: HEWPAK Vienna 
MEDITERRANEAN AND 
MIDDLE EAST COUNTRIES 
NOT SHOWN PLEASE CONTACT: 
Hewlett-Packard S.A. 

Mediterranean and Middle 
East Operations 
35, Kolokotroni Street 
Platia Kefallariou 
GR-Kifissia- Athens, Greece 
Tel: 8080337/359/429 
Cable: HEWPACKSA Athens 
FOR OTHER AREAS 
NOT LISTED CONTACT 
Hewlett-Packard S.A. 

7, rue du Bois-du-Lan 
P.O. Box 


CH-1217 Meyrin 2 - Geneva 
Switzerland 
Tel: (022) 82 70 00 
Cable: HEWPACKSA Geneva 


UNITED STATES 


ALABAMA 

P.O. Box 4207 
8290 Whitesburg Dr. 
Huntsville 35802 
Tel: (205) 881-4591 


8933 E. Roebuck Blvd. 
Birmingham 35206 
Tel: (205) 836-2203/2 


ARIZONA 

2336 E. Magnolia St. 
Phoenix 85034 
Tel: (602) 244-1361 
2424 East Aragon Rd. 
Tucson 85706 
Tel (602) 889-4661 


‘ARKANSAS 

Medical Service Only 
P.O. Box 5646 
Brady Station 
Little Rock 72215 
Tel: (501) 376-1844 

CALIFORNIA 

1430 East Orangethorpe Ave. 
Fullerton 92631 
Tel: (714) 870-1000 
3939 Lankershim Boulevard 
North Hollywood 91604 
Tel: (213) 877-1282 
TWX: 910-499-2671 
5400 West Rosecrans Blvd. 
P.O. Box 92105 
World Way Postal Center 
Los Angeles 90009 
Tel: (213) 970-7500 
TWX. 910-325-6608 
‘Los Angeles 
Tel: (213) 776-7500 
3003 Scott Boulevard 
Santa Clara 95050 
Tel: (408) 249-7000 
TWX. 910-338-0518 
‘Ridgecrest 
Tel: (714) 446-6165 
646 W. North Market Blvd 
Sacramento 95834 
Tel: (916) 929-7222 


9606 Aero Drive 
P.O. Box 23333 
San Diego 92123 
Tel: (714) 279-3200 
‘Tarzana 
Tel: (213) 705-3344 


COLORADO 

5600 DTC Parkway 
Englewood 80110 
Tel: (303) 771-3455 


CONNECTICUT 

12 Lunar Drive 
New Haven 06525 
Tel: (203) 389-6551 
TWX: 710-465-2029 


FLORIDA 

P.O. Box 24210 
2727 N.W. 62nd Street 
Ft. Lauderdale 33309 
Tel: (305) 973-2600 


4428 Emerson Street 
Unit 103 

Jacksonville 32207 
Tel: (904) 725-6333 


P.O. Box 13910 
6177 Lake Ellenor Dr. 
Orlando 32809 
Tel: (305) 859-2900 


P.0. Box 12826 
Suite 5, Bldg. 1 
Office Park North 
Pensacola 32575 
Tel: (904) 476-8422 


GEORGIA 

P.O. Box 105005 
450 Interstate North Parkway 
Atlanta 30348 
Tel: (404) 955-1500 
TWX:81 0-766-4890 


Medical Service Only 
‘Augusta 30903 
Tel: (404) 736-0592 
P.O. Box 2103 
1172 N. Davis Drive 
Warner Robins 31098 
Tel: (912) 922-0449 


HAWAII 

2875 So. King Street 
Honolulu 96826 
Tel: (808) 955-4455 


ILLINOIS 

5201 Tollview Dr. 
Rolling Meadows 6 

Tel: (312) 255-9800 
TWX: 910-687-2260 


INDIANA 

7301 North Shadeland Ave. 
Indianapolis46250 
Tel: (317)842-1000 
TWX: 810-260-1797 


IOWA 

2415 Heinz Road 
Iowa City 52240 
Tel: (319) 338-9466 


KENTUCKY 

Medical Only 
3901 Atkinson Dr. 

Suite 407 Atkinson Square 
Louisville 40218 
Tel: (502) 456-1573 
LOUISIANA 
P.O. Box 1449 
3229-39 Williams Boulevard 
Kenner 70063 
Tel: (504) 443-6201 


MARYLAND 

6707 Whitestone Road 
Baltimore 21207 
944-5400 
862-9157 


Tel: (301) 
TWX: 710- 


2 Choke Cherry Road 
Rockville 20850 
Tel: (301) 948-6370 
TWX 710-828-9684 


MASSACHUSETTS 
32 Hartwell Ave 
Lexington 02173 
Tel: (617) 861-8960 
TWX: 710-326-6904 


MICHIGAN 

23855 Research Drive 
Farmington Hills 48024 
Tel: (313) 476-6400 


724 West Centre Ave. 
Kalamazoo 49002 
Tel: (606) 323-8362 


MINNESOTA 

2400 N. Prior Ave 
St. Paul 55113 
Tel: (612) 636-0700 


MISSISSIPPI 

322 N. Mart Plaza 
Jackson 39206 
Tel: (601) 982-9363 


MISSOURI 

11131 Colorado Ave. 
Kansas Cltv 64137 
Tel: (816) 763-8000 
TWX: 910-771-2087 


1024 Executive Parkway 
St. Louis 63141 
Tel: (314) 878-0200 


NEBRASKA 

Medical Only 
7171 Mercy Road 
Suite 110 
Omaha 68106 
Tel: (402) 392-0948 


NEVADA 
‘Las Vegas 

Tel: (702) 736-6610 


NEW JERSEY 

W. 120 Century Rd. 
Paramus 07652 
Tel: (201) 265-5000 
TWX: 710-990-4951 


Crystal Brook Professional 
Building, Route 35 
Eatontown 07724 
Tel:(201) 542-1384 


NEW MEXICO 

P.0. Box 11634 
Station E 

11300 Lomas Blvd., N.E. 
Albuquerque 87123 
Tel: (505) 292-1330 
TWX: 910-989-1185 


156 Wyatt Drive 
Las Cruces 88001 
Tel: (505) 526-2484 
TWX: 910-9983-0550 
NEW YORK 
6 Automation Lane 
Computer Park 
Albany 12205 
Tel: (518) 458-1550 
TWX: 710-444-4961 
650 Perinton Hill Office Park 
Falrport 14450 
Tel: (716) 223-9950 
TWX. 510-253-0092 
5858 East Molloy Road 
Syracuse 13211 
Tel: (315) 455-2486 
1 Crossways Park West 
Woodbury 11797 
Tel: (516) 921-0300 
TWX 510-221-2183 


NORTH CAROLINA 

5605 Roanne Way 
Greensboro 27405 
Tel: (919) 852-1800 

OHIO 

Medical/Computer Only 
Bldg 300 

1313 E Kemper Rd 
Cincinnati 45426 
Tel: (513) 671-7400 
16500 Sprague Road 
Cleveland 44130 
Tel: (216) 243-7300 
TWX: 810-423-9430 
330 Progress Rd. 
Dayton 45449 
Tel: (513) 859-8202 
1041 Kingsmill Parkway 
Columbus 43229 
Tel: (614) 436-1041 
OKLAHOMA 
P 0. Box 32008 
6301 N. Meridan Avenue 
Oklahoma City 73112 
Tel: (405) 721-0200 
4110 S. 100th E. Avenue 
Grant Bldg. 

Tulsa 74145 


OREGON 

1 7890 SW Lower Boones 
Ferry Road 
Tualatin 97062 
Tel: (503) 620-3350 


PENNSYLVANIA 

1 1 1 Zeta Drive 
Pittsburgh 15238 
Tel: (412) 782-0400 


1021 8th Avenue 
King of Prussia Industrial Park 
King of Prussia 19406 
Tel: (215) 265-7000 
TWX. 510-660-2670 


P.O. Box 42816 
10535 Harwin Dr. 
Houston 77036 
Tel: (713) 776-6400 


‘Lubbock 

Medical Service only 
Tel: (806) 799-4472 
205 Billy Mitchell Road 
San Antonio 78226 
Tel: (512) 434-8241 


UTAH 

2160 South 3270 West Street 
Salt Lake City 84119 
Tel: (801) 972-4711 


PUERTO RICO 

Hewlett-Packard Inter- Americas 
Puerto Rico Branch Office 
Calle 272, 

Edif. 203 Urg Country Club 
Carolina 00924 
Tel: (809) 762-7255 
Telex: 345 0514 


SOUTH CAROLINA 

P. 0. Box 6442 
6941-0 N. Trenholm Road 
Columbia 29260 
Tel: (803) 782-6493 


TENNESSEE 

8914 Kingston Pike 
Knoxville 37922 
Tel: (615) 523-0522 


3027 Vanguard Dr. 
Director’s Plaza 
Memphis 38131 
Tel: (901) 346-8370 

‘Nashville 

Medical Service only 
Tel: (615) 244-5448 


VIRGINA 

P 0. Box 12778 

No. 7 Koger Exec. Center 

Suite 212 

Norfolk 23502 

Tel: (804) 461-4025/6 

P.0. Box 9669 

2914 Hungary Springs Road 

Richmond 23228 

Tel: (804) 285-3431 


WASHINGTON 

Bellefield Office Pk. 
1203- 11 4th Ave. S.E. 


Bellevue 98004 
Tel: (206) 454-3971 
TWX: 910-443-2446 


‘WEST VIRGINIA 

Medical/Analytical Only 

Charleston 

Tel: (304) 345-1640 

WISCONSIN 

9004 West Lincoln Ave 
West Allis 53227 
Tel: (414) 541-0550 


TEXAS 

4171 North Mesa 
Suite C110 
El Paso 79902 
Tel: (915) 533-3555 
P.O. Box 1270 
201 E. Arapaho Rd. 
Richardson 75080 
Tel: (214) 231-6101 


FOR U.S. AREAS NOT LISTED: 

Contact the regional office 
nearest you: Atlanta, Georgia... 

North Hollywood, California... 

Rockville, Maryland... Rolling Meadows, 
Illinois. Their complete 
addresses are listed above. 
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